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ANYTHING ano EVERYTHING 


FOR OXYACETYLENE WELDING AND CUTTING 








Public faith in a product is a reflection of faith- ae 
ful performance. ‘Thus, consistently, have Airco 
Oxygen and Airco Acetylene built up good-will. 





AIR REDUCTION SALES COMPANY | 


Manufacturer of Airco Oxygen—Airco Acetylene—Airco-Davis-Bournonville Weld- 
ing und Cutting Apparatus and Supplies, Acetylene Generators, and sSpe- 
cially Designed Machines for Automatic Welding and Cutting— 
Nisregen, Argon and other Airco Atmospheric Gas Products 


Controls the manufacture and sale of National Carbide 
Home Office: 342 Madison Avenue, New York, N. Y. 
Airco District Offices, Plants and Distributing Stations conveniently located throughout the country. 


Air Reduction Sales Co. maintains its own Apparatus Repair Shops in Airco District Office cities. 
“Airco Oxygen and Acetylene Service is Geod Service.” 

















Published monthly by the Welding Engineer Publishing Co. Entered as second class matter Jan. 20, 1916, at the Post Office at 
Chicago, Ill. Under the Act of March 3, 1879. 
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A leak-proof tank! Welcome words 
if you are interested in storing 
large quantities of inflammable 
liquids. 

The oxy-acetylene process is 
making this an every day possi- 
bility—even in the largest of stor- 
age tanks! 


The tank shown on the flat car 
is 15,000 gallons capacity, built 
entirely of %'' tank steel plates. 
This container, and another still 
larger—a 40 footer—was welded 
throughout with the Oxweld 
torch. 





And Now—the One-Piece Storage Tank! | 


No seams or rivets; even man- 
hole and pipe connections are 
welded solid to the shell. 

This method, rapidly being 
standardized, costs no more — 
often less—than the older riveted- 
construction. 


In hundreds of plants Oxweld is 
minimizing delays and insuring 
more dependable product. Are 
YOU using it to its fullest possibil- 
ities? Oxweld Resident Engineers 
in over fifty cities are ready to 
work with you. Send for illus- 
trated book, ‘‘Oxweld Can Do It.” 


OXWELD ACETYLENE COMPANY 


Newark, N. J. Chicago 


San Francisco 





WELDING AND CUTTING APPARATUS 








World’s Largest. Manufacturers of Welding and Cutting Equipment 
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Welding ana Cutti 


tie orches 


mequalled in constiméton — 
Unsurpassed in performamgs 


Mixture 


MIXTURE is a fundamental upon which the practical usefulness of the oxy- 
acetylene flame depends. 

Free oxygen in the flame combines with the iron and produces an oxidized 
weld. 

Free acetylene combines with the iron and increases the carbon content of the 
weld. 

The “feathery cone” indicates the presence of FREE ACETYLENE in the 
flame but unless the gases are intimately MIXED does NOT indicate the AB- 
SENCE of FREE OXYGEN. 


The TIME required for the initial stage of the combustion in the oxy-acetylene flame is one 
ten-thousandth part of a second. One volume of oxygen for one volume of acetylene is consumed 
to complete this initial reaction. 


Molecular contact between the acetylene and oxygen must take place before its combustion can 
be complete. This is possible, in this short interval of time, only when a MIXTURE of molecular 
contact thoroughness is obtained before the gases reach the point of combustion. 


TIME is ESSENTIAL and turbulence is beneficial in producing an intimate 
mixture of gases. 

PU ROX torches provide the time and supply the turbulence and ATTAIN this 
result and more—they MAINTAIN it under the most severe conditions of operation. 




























What does all this mean Ease of operation. 

To the welder: Economy of oxygen. 

To his employer: Freedom from oxides and maximum k 
To the purchaser of their products: strength in the welds. 


Your quality welds and gas economy and hence your profits depend upon it. 
Insist upon the torch that will maintainit—the PROPER MIXTURE. 


(To be Continued) 


THE 

WELDING 
2305 E. 52nd St. PUROX 14 East 13th St. 
Los Angeles, Cal. COMPANY Kansas City, Mo. 
3030 Huron St. 2020 East 22nd St. 2920 First Ave. So. 
Denver, Colo. Cleveland, G&Se Seattle, Wash. 
1135 Third St. 362 Pierpont Ave. ree eee 
Oakland Calif. Salt Lake City, Utah , = 


1200 Sheffield St., 
N. S. Pittsburgh, Pa. 


Representatives throughout the 
United States, Canada and Mexico. 
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Buyers’ Index 


Readers of Ghe Welding Engineer will find this index to contain the 


most accurate information obtainable relating to welding apparatus ana 
supplies. Ghe advertising section includes the principal manufacturers 


of the United States. 





aCETYLENE GENERATORS 
Alr Reduction Sales Co. 
Bastian-Blessing Co. 


Mfg. Co. 
Davis-Bournonville Co. 
Im Brass Co. 
Alexander Milburn Co. 
Modern Engineering Co. 
Oxweld Acetylene Co. 
Purox Co. 


x 
Smith's Inventions, Inc. 
pa Oxy-Acetylene Machine Ce 
Tnited States Welding Co. 
Welding Metals Mfg. Co. 


4LUMINUM FILLER RODS 
Air Reduction Sales Co. 
Bierman-Everett P gems Co. 


Davis-Bournonville Co. 

Electric Are |; © Welding Co. 
Davis-Bournénville 

The Im Brass Mfg. Co. 
Hauck Mfz. Co. 

Imperial Brass Co. 

Modern Engineering Co. 

Oxweld Acetylene Co. 

Purox 

juperior -Acetyiene Mach. Ce 
forchweld uipment Co. 

Tnited States Welding Co. 
Welding Metals Mfg. Co. 


4LUMINUM FLUX 
Air Reduction Sales Co. 
Bierman-Everett Foundry Oo. 
Burdett Co. 


gen 
Carbic Mfg. Co. 
Davie-Bournonville Co. 
The Imperial Brass Mfg. Co. 


“30-0 





Superior -Acetylene Machine Co 
Torchweld uipment Co. 

United States Welding Co. 
Welding Metals Mfg. Co. 


&4LUMINUM SOLDER 
Air juction — eo. 
Liberty Welding & Mfg. Co. 
Purox Co. 


Welding Metals Mfg. Co. 

ANNEALING FURNACES 
Buffalo Denta! Mfg. Co. 
General Electric Co. 

APRONS (Asbestos) 


Chicago Bye Shieid Co. 
Biectric Arc Cutting & Welding Co. 


Oxweld Acetylene 
Purox Co. 
Universal Oxygen Co. 


ASBESTOS SHEET PAPER 
Air Meduction sales Co. 


Carbic Mfg. co 7 

ville += 
Oxweld Acétylene 
Purox : 


i 


w Co. 
Welding Metals Mfg. Co. , 
BLOW (Acetylene) 





Rochester 
Welding 
Works 


We not only do welding, 
but supervise the design 
and installation of oxy- 
acetylene welding plants; 
report on welding ma- 
terial and methods; make 
tests on welding appa- 
ratus for efficiency and 


BRONZE FILLER RODS 
Air 


Reduction Salee Co. 
Bierman-Everett Foundry Co 
Carbic Mfg. Co. 

Central Steel & Wire Co. 

Wra. Cramp & Sons 

Davis-Bournonville Co. 

Electric Arc Cutting & Welding Co 
ett Oxy; Co. 

Hauck Mfg. Co. 

Davis-Bournonville Co. 

The Imperial Brass Mfg. Co. 

Modern Engineering Co. 

Oxweld Acetylene Co. 


Purox Co. 

Superior Oxy-Acetylene Machine Ce 
Torchweld Equipment Co. 

United States Welding Co. 


PORTABLE ELECTRIC 


REAMERS, 
N. A. Strand & Co. 


Wodack Blectric Tool Corporation 


CABLE (For 


Leads) 
Electric Are Cutting & Welding Co 
General Electric Co. 
juesi-Arc Weldtrode Co. 
ansportation Engineering Corp. 
Wilson Welder & Metals Co. 


ARBIDE (Calcium) 
Air Reduction Sales Co 
American Carboli 


te Sales Co. 
Carbic Mfg. Co. 
Gas Tank Recharging Co. 
Shawinigan Products Corp. 
Standard Carbide Sales Co. 
Union Carbide Sales Co. 


iE (Compressed in Cakes) 


CARBID 
Carbic Mfg. Co. 





economy. 


Nine years’ experience. 





Rochester Welding W orks 


CARBON ( Paste. Etc. 
Air Reduction Sales Co 
National C: 


n 
U. 8S. Welding Co. 
Electric Are Cutting & Welding Co 


CARBON REMOVING TORCHES 
See “Torches” 


CAST IRON FILLER RODS AND FLUX 
Air Reduction Sales Co. 








349 Orchard St., Rochester,N.Y, 
BRASS AND BRONZE FLUX 
Alr Reduction 
ne eee theme Foundry Co 
Carbic Mfg. So. 
Hauck Mfg. Co. 
vis-Bournonville Co. 


e 
The Imperial Brass Mfg. Co. 
Modern egg er Co. 
United States Welding Ce. 
Oxweld_ Acetylene Co. 


Smith's Inventions, Inc. 
Superior Oxy-Acetylene Machine Ce. 
Torchweld Equipment Co. 
Welding Metals Mfg. Co. 
BRASS SPELTER WIRE 
Air Reduction Sales Co. 
Bierman-Everett Foundry Co. 
Burdett Co. 
\vis-Bournonville Co. 
Oxweld Acetylene Co. 
Purox Co. 
Torchweld Equipment Co. 
BRAZING ee on. 
Buffalo Dental Mig. Co. 
vis-Bournonville Co. 
Hauck Co. 


Milburn Go. 


Alexander 
Oxweld Acetylene Co. 


Purox Co. 
Smith’s Inventions, Inc, ‘ 
Superior —peeeeeee Machine Ce 





Carbic Mfg. Co. 

Central Steel & Wire Co. 

Chicago Steel & Wire Co. 

Wm. Cramp & Sons 
Davis-Bournonville Ce. 

Electric gae nes & Cutting Co. 


Hauck y 
International Oxygen Co. 


Modern eering Co. 

e Im Brass Mfg. Co. 
Oxweld Acetylene Co. 
Purox Co. 


Imperial Brass Mfg. Ca. 
Page Steel & Wire Co. 

John A. Roebling’s Sons Co. 
Smith’s Inventiens, 


Superior -Acetylene Machine Ce. 
Torchweld juipment Co. 
Transportation Engineering Corp. 


United States Welding Co. 

Welding Metals Mfg. Co. 
COPPER FLUX 

Air Reduction Sales Co. 

Bierman-Everett Foundry Co. 

Carbic Mfg. Co. 


Davis-Bournonville Co. 

Oxweld Acetylene Co. 

Purox 

Imperial Brass Mfg. Co. 
CUTTING RODS (Elec. Arc) 

Electric Arc Cutting & Welding Co. 

ERS 

Om. Wharton, Jr., & Co. 
DRILLS, PORTABLE ELECTRIC 

N. B. Strand & Co, 

Wodack Blectrie Tool Corporatien 


ELECTRIC ARC WELDING OUTFITS 
Blectric Arc Welding & Cutting Co. 
General Electrie Co. 
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For Welding High Carbon Steel 


PAGE HIGH CARBON 
GAS WELDING RODS 


1234567 


_ 





Gas welding of High Car- 
bon Steel Parts can best be ac- 
complished by the use of Page 
High Carbon Gas Welding 
Rods. The data presented 
herewith is typical of results 
secured with Page High Car- 
bon Gas Welding Rods, and 
indicates qualities more than 
equal to the original metal. 


Conform in all respects to 
A. W. S. specifications. 


Look for red tag and red- 
colored ends. 


Hardness Analysis 


(Scleroscope) 
| (Original Metal) .. 30 
 Spertes E 31 
3. sires pee 31 
@ isis: Pie ae eee RE | 


PAGE STEEL AND WIRE COMPANY 


An Associate Company of the American Chain Company, Inc. 


BRIDGEPORT, CONN. 


DISTRICT SALES OFFICES: 


Chicago New York Pittsburgh San Francisco 


ALSO MANUFACTURERS OF: 
WELDING WIRE—Page-Armco Gas Welding Rods and Electrodes. 
RODS—Armco Ingot Iron and Special Analysis Steels. 
WIRE—Plain and Galvanized—Telephone, Telegraph, Bond and Strand. 


FENCE—Woven Wire for Farm and Railway Right of Way, Wire Link Protection for Industrial Plants, 
Lawns, Schools and Estates, and Factory Partitions, 














| 
} 


re en 











1546 ie ke eee. 


Transportation 
FILLER RODS (Tobin Bronze 


GANG. 


Quasi-Are Weldrode Co. 
Westinghouse Elec. & Mfg. Co. 
Wilson Welder & Metals Co. 


LDERS 
Electric Arc a & Cutting Co. 
Quasi-Arc be Soggy oe Co. 


Wilson Welder Ly —~-y Ne 


7d -Everett —S 
Burdett Oxygen Co. 
Carbic M 


& Sons 
plestsie as8 Come & Welding Ce. 
— 


Davis- 

Hauck Mfg 

Modern enteeeet ng Co. 
Imperial Dress, Mtg. Co. 

Oxweld Acetylene Co. 


oy Steel & Wire Co. 

perior Oxy-Acetylene Machine Co. 
on ~~ ion Engineering a 

air HKeduction saies 

Blerman- Everett Foundry Co. 
Burdett 
Central Steel wy Wire Co. 
Dieeman overs Fdy. Co. 
Carbic Mfg. C 
Cent eeneneitie Co. 
International Oxygen Co. 
The Imperial Brass Mfg. Co. 
Modern Engineering Co. 
Oxweld Acetylene Co. 


Steel & Wire, Co 


Superior -Acetylene Machine Ce 
Torchweld uipment Co. 
United States Welding Co. 


RODS (Vanadium Steel) 

Air Reduction — Co. 
Surdet t Oxygen 
Bierman- oon Fav. Co. 
Carbic M 
Central Stes & Wire Co. 
Universal Oxygen Co. 
Wm. Cramp & Sons 
Davis-Bournonville Co. 
Hauck ee. Co. 


ternatio gen Co. 
The Imperial Brass Mfg. Co 
Modern Engineering Co. 


Co. 
Oxweild Acetylene Co. 
Forchweld, Bautpment Co. 
pone > r Oxy-Acetylene Machine Cr 
batted "st ted States Welding Co. 
F PLASTIO 


National re aereen Co. 


U. 8S. Welding Co. 
FLUE WELDERS (Electric) 
General Co. 


Air Reduction Sales Co. 

Bie era. Beers Foundry Co. 
Carbic s- 
Davis-Bournonville Co. 

be Brass Mfg. Co. 
Modern Engineering Co. 


Purox Co. 
Smith’s Inventions, Inc. 
Welding Metals Mfg. Co. 





Purox Co. 
} Ana Th Oxy-Acetylene Machine Co. 
TIGES 


U. 8. Gauge Co. 
er Hydrogen) 


In 
Drase Mts. Co. 


Co. 
Torchweld Equipment Co. 
Welding Metals Mfg. Co. 


GOGGLES 
Air Reduction Sales Co. 
pe og er Co. 


Modern Engineering Co. 
Oxweld Acetylene Co. 
Purox Co. 


Quasti-Arc peng ted Co. 
Welding Metals Mfg. Co. 


ELECTROLYTIC OXYGEN AND HYDBOGEN 
GENERATING EQUIPMENT 
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GHOSE (Oxygen and Acetytene’ 
Bastian-Blessing Co. 
Burdett Oxygen Co. 
Buffalo Dental! Mfg. Co. 
Carbic Mfg. Co. 
Davis-Bournonville Co. 
International Oxygen Co. 
Imperial Brass Mfg. 


Co. 
K-@ Welding & Cutting Co. 
Oxweld Acetylene Co. 
‘0. 


Purox 
Smith's Inventions, Inc. 
Superior Ox pan a oy Big Machine Ce 
Torchweld Equipment 
United States Siding ci Co. 
HOSE UNIONS 
Air Reduction Sales Co. 


Bastian- 
Carbic Mfg. Co. 
on tag Mga Co. 


K-G Welding & Cutting Co. 
Alexander Milburn Co. 
Oxweld Acetylene Co. 


Purox Co. 

Smith’s Inventions. Inc. 

Superior Oxy-Acetylene Machine Co. 
Tanemen Equipment Co. 


uc 
International Oxygen Co. 
GYDROGEN 
Burdett Oxygen Co, 
International Oxygen Co. 
Universal Oxygen Co, 
PREHEATING TORCHES 
Air Reduction Sales Co. 
Bastian-Blessing Co. 
Carbic Mfg. Co. 
Davie-Reersen ville Co. 
Hauck Mfg. Co. 
The Imperial Brass Mfg. Co. 
Imperial Mfg. Co. 
Modern Engineering Co. 
Oxweld Acetylene Co. 
Purox Co. 
Smith's inventions, Inc. 
Superior Oxy-Acetylene Machine Co. 
Welding Metals Mfg. Co. 
NEEDLE VALVES 


Air Reduction Sales Co. 
Bastian-Blessing Co. 


Federal Brass Works. 
The Imperia) Brass Mfg. Co. 
K-G Welding & Cutting Co. 
Alexander Milburn Co. 


Purox Co. 
Smith’s Inventions, Inc. 
Superior Oxy-Acetylene Machine Ce. 
Torchweld Equipment Co. 
Welding Metals Mfg. Co. 
NITROGEN 
Air Reduction Sales Co. 
American Oxygen Machinery Corp. 
Linde Air Products Co. 
OLL BURNEKS Sevens) 
Air Reductior Sal 
Bastian-Blessing es 
Carbic Mfg. Co, 
The Imperia! Brass Mfg. Co 
Modern Engineering Co. 
Oxweld Acetylene Co. 


Purox 
Superior Oxy-Acetylene Machine Co. 
OXY-ACETYLENE CUTTING MACHINKES 
yrg + Bournonville Co. 
r Reduction Sales > ie 
OXYGEN (Compressed in Cylinders) 
erican Oxygen Machinery Corp. 
~~} Reduc<ion Sales Co. 
Burdett Oxygen Co. 
Gas Products Ass’n. 


Purox Co. 
OXYGEN AND HYDROGEN GENERATING 
UIPMENT 


September, 


The Rastian-Blessing Co. 
Burdett Oxygen Co. 
Carbic Mfg. Co. 
Davis-Bournonville Co. 
Federal Brass Works 


The Imperial Brass Mfg. Co 
K-G Welding & Cutting Co. 
Alexander Milburn Co. - 
Modern Engineering Co. 
beng Acetylene Co. 


rox 
smith’s Inventions, Inc. 
or Oxy-Acetyieue Machine Co» 
ss Equipment Co. 
United States Welding ‘:o 
Welding Metals Mfg. Co. 


BUFFERS, PORT. 
N. A. Strand & (no, 
Wodack Electric Tool Corporation 


REGULATING VALVES (Hydrogen) 
he bastian-Biessing Co. 
Burdett Oxygen Co. 
Federal Brass Works 
Harris Calorific Co. 
International Oxygen Co. 
The Imperial Brass Mfg. Co. 
Alexander Milburn Co. 
Modern Engineering Co. 
K-G Welding & Cutting Co. 
Purox Co. 
Superior Oxy-Acetylene Machine Co 
Smith's Inventions, Inc. 
Torchweld Equipment Co. 


REGULATING be why (Oxygen) 
Air Reduction Saies C 
The Bastian Blessing. Co. 
Carbic Mfg. Co. 
Davis-Bournonville Co. 
Federal Brass Works 
Harris Calorific Co. 
Imperial Brass Mfg. Co. 
Alexander Milburn Co. 
Oxweld Acetylene Co. 
Purox Co. 
Smith’s Inventions, Inc. 


7 BLAST 
ansportation Engineeri Cc 
SEAM Lig a agen ~ i _ 
General Electri 
SOLDERS 
Liberty Welding Co 
Welding Metals Mfg. Co, 


TORCHES (Oxy-Acetylene Welding and 
Cutting) 
Air Reduction Sales Co. 
The pam Co. 


Burdett Oxygen Co. 
Davis-Bournonville Co. 
Dockson Co. 

Federal Brass Works 

Harris Calorific Co. 

International Oxygen Co. 

The Imperial Brass Mfg. Co. 
K-G Welding & Cutting Co. 

Metals Welding Co. 

Alexander Milburn Co. 

Modern Engineering Co. 

Oxweld Acetylene Co. 

Purox Co. 

Smith’s Inventions, Inc. 

Superior Oxy-Acetylene Machine Co 

Torchweld uipment Co. 

United States Welding Co. 

Welding Metals Mfg. Co. 


TORCHES ( -Hydro Weldin 
Our ; Oxy-Hydrogen = and 
The Bastian-Blessing Co. 


Texas Headquarters for Welding 
and Cutting. Best Equipped 
Plant in the State. 


Southern Welding & Machine Co. 
212-14 College Street 


San Antonio, Texas 


Burdett Oxygen Co. 
Davie-Boursenville Co. 
International Oxygen Co. 
The Imperial Brass Mfg. Co 
K-G Welding & Cutting Co. 
Alexander Milburn Co. 
Modern Engineering Co. 
Oxweld Acetylene Co. 
Purox Co. 
Superior Oxy-Acetylene Machine Ce 
Smith's Inventions, Inc. 
Torchweld Equipment Co. 
United States Welding Co. 
Welding Metals Mfg. Co. 


TANK CONNECTIONS (Oxygen and Acet) 
tene Adaptors) 
Air Reduction Sales Co. 
Bastian-Blessing Co. 
pauls Rewmenvitte a 
n 


ternational 
Alexander Milburn Co. 
Oxweld Acetylene Co. 


Smith’s eaeetions. — — ‘. 
e 
The Imperial Brace oa 
Torchweld Equipment 
TORCHES (Gasoline and Kerosene Preheat- 
Air Sales Co. 








The Imperial Brass Mfg. Co. 
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UNION CARBIDE 


WORLD’S BEST QUALITY—HIGHEST GAS YIELD 


ALWAYS PACKED IN BLUE AND GRAY DRUMS 


Large stocks of Union Carbide in 
all regular commercial sizes are car- 
ried at each of Union Carbide Sales 
Company’s Warehouses listed be- 
low. 

Requests for information and spe- 
cial correspondence should be ad- 
dressed to our New York, Chicago 
or San Francisco offices. 


Generator Sizes of Union Carbide 
Packed in 100 Pound Drums 


314 in. x 2 in. (Lump) 
2 inex % in. (Egg) 
1%4in.x ¥% in. (Nut) 

% in. x 1/12 in. (Quarter) 


for Oxy-Acetylene Welding and 
Cutting Plants, Acetylene House 
Lighting Plants, Contractors’ 
Torches and Flare Lights, and nu- 
merous other pieces of Acetylene 
generating apparatus designed for 
eo use of one of these sizes of Car- 


UNION CARBIDE SALES COMPANY 


Peoples Gas Building 
Chicago, Ili. 


Carbide and Carbon Building 


30 East 42nd St. 
New York 


Balfour Building 


California and Sansome Sts., 


San Francisco, Calif. 





UNION CARBIDE SALES COMPANY’S WAREHOUSES 


Shipments Always Made On Day Orders Are Received 


ALABAMA 
BismGRGROM oo. ccvcesecs 12 So. 20th St. 
BORED i v.o60<c cccccens 16 8S. Commerce St. 
Montgomery........ 15 Washington Ave. 
ARIZONA 
PROGR 6 cic0.0.0 c0c000.00 42 S. Central Ave. 
ARKANSAS 
WE, Pans bane cence 123 South Ninth St. 
Little Rock...- ......- 1400 B. 6th St. 
' CALIFORNIA 
a reser ee 932 Sth St. 
Los Angeles...........-. 639 Gibbons St. 
Oakland (See San Francisco). 
Sacraimento. .........2+-e0+4-+-217 O St. 
San. DeOMRs<6.ccestios Seventh and J Sts. 
San Francisco, California and Sansome St. 
COLORADO 
Denver...... Nineteenth and Wazee Sts. 
prtcemaptenitegat:~ 
Harter. « 0<+¢ewwreeves ve 409 Windsor St. 
DI STRICT OF COLUMBIA 
Ws nn ceudidds Menedabes.: veces. 
sesue Maryland Ave. and 9th St., S. W. 
FLORIDA 
Jacksonville, 13 Cedar St., P. O. Box 124 
Tampa......+..+. 1702 Grand Central Ave. 
GEORGIA 
Atlanta........ Haynes and Rhodes Sts. 


P. O. Box 1594 
Savannah, Ogeechee Canal and Brough- 
ton St. P. O. Box 78 


ILLINOIS 
Gateage oeeee 122 So. Michigan popievers 
DOBVEIGs cc cccccccceveccccese 611 Oak 8t. 
DOGMEMP cc cc etocsccee. 133 Ww. Willies st. 
East St. Louis............ 700 Broadway 
Ss Pree 856 So. 4th St. 
Harrisburg.......... 631 No. Webster St. 
Marion..315 8. Granite St.. P. O. Box 747 
ee eee 124 BE. Archer Ave. 
en he ee eee 10€-110 Edmund st 
QUE cscccvcewtscnes 313 Delaware St. 
Springfield.......... 1801 Washington St, 
Streator. ccc ccossvsce 601 EB. Hickory St 

INDIANA 


CUNO ORAS 2 8066046 %s 102 B. Mulberry St. 
Kvaneville... -_ --1601 Illinois St. 









Fort Wayne. .-2216 Broadway 


Indianapolis.....110-112 So. Alabama St. 
TOTES MOO 8 ooo 5:2 sins wt 921 Wabash Ave. 
IOWA 
CRANE a cacecce shone 118 Harrison St. 
Cn. aes Third and Elm Sts. 
Debeess bide aoe 8th and Washington Sts. 
Fort Dodge..... Central Ave. at 16th St. 


Ottumwa.....207-9-11 S. Washington St. 
Sioux City. 925 Fourth St., P. O. Box 398 


Waterloo.......... 1208 Bast Fourth St. 
: KANSAS 

PRON cbt'e os caend oz 109 W. Third 8st. 

Uae rah ws o thine ee 0 154 N. Fifth St, 


Wichita....Douglas and Sycamore Aves. 
P. O. Box 951 
KENTUCKY 

Didihweces i cane «eeeun Beaver Creek 

306 Broad St. 

126 E. Main St. 





Middlesboro... . | ..1701 Cumberland Ave. 
LOUISIANA 
New Orleans........... 4124 Toulouse St. 
SPUN o 6 0-0-0500 060 615 Market St. 
MAINE 
WU Gt ks veka. se 11 Exchange St. 
Baltimore — Ne. 
ea bs 6's &6.aae 1 L b 
Pe ens eeeS 0 csone ~es “6 J * 
-eeeee 18 N. George S8t., P. O. Box 172 
noite o, MaRsACHSREES Main 8&t. 
tation Ovronard .cc.cc. viddbiho + «igi 
and ela Seeacecces “16 Federal St. 


MICHIGAN 
Detrott...cccctstevocs 5785 Hamilton Ave. 
Grand Rapids..500 Shawmut Ave., N. W. 
Hancock. .....++- First Nat'l Bank Bldg. 
Iron Mountain...... 513 Stestouses Ave 
Iron River.321 Carnegie Ave., Box No. 357 
IPOMWOOE 2 oo sc oes Se eeebsde ree ees s oees 





TRMPOIMING. « Ki vevetwees "412 EB. Division St. 
RO ee 172 South Water St. 
Lansing. .....csee.. 617 E. Shiawassee St. 
Muskegon.......... 308 W. Western Ave. 
Dagima® .o.0cs scene 1830 N. Michigan Ave. 
Sault Ste. Marie............ Co ereaseceee 
NNESOTA 
Minneapolis..........+..-. 334 N. First St. 
Virginia ....cvdeeciadae tas 413 Chestnut St. 
MISSISSIPPI 
Vigksdarg .. cvcvseesessss 1701-3 Levee St. 
MISSOURI 
Bananas Ch. ccccceass 1422 St. Louis Ave. 
St... Jenn. <<c«cniins 920 South Sixth S8t. 
a. MIOUNE sso sane (See East St. Louis, Il.) 
NEBRASKA 
Gmehs.....ctehesaen 1007-9-11 Jones St. 
Union Sta, P. O. 
NEW JERSEY 
Cam@en. .ios sss Front and Division Sts. 
Mewaerk ..<cscsasmens 251 Ridgewood Ave. 
YORK 
hs POU e ree o'uson'e e ba 108 Third Ave. 
Diagnamreee. 26 sds tees 83 Prospect Ave. 
Brooklyn... -882 Metropolitan Ave. 
| Pere eee Say 4 Genesee St. 
Geneva...... eens St. & R. R. Place 
urieyvitle .csn060 cebeeieenitn Ghheswuees 
SRINOIOR. « o censrcetees 11 New York Ave. 
Kingston..... O’Neil St., Near Broadway 
Wingarg “POI - ov done.o6s4 t0dsetssescuce 
Poughkeepsle.........-cccseces Smith st 
_and N. Y., N. H. & H. R. R. Tracks 
SOG: . + <9. dkawaatbeoaunae 136 Hotel St 
Watertown. Wb ie eae md 438 Court St 
Whitehall . is ouiane +s oaks 22-23 Main St. 


NORTH CAROLINA 





miorpes* PIriiir:. eee 
a 204 W. Hargett St., 2B, 0. Box 149 

Wilmimgton§ .ccosscsccvccatedeccccess 
Surry 8t., between “Gastic % i Sts. 


Wilson..700 Goldsboro St., P. O. Box 272 
NORTH DAKOTA 
Fargo...... Fifth St. amd Second Ave. N. 
OHIO 
Athens...........Factory and Moore Sts. 
OO — 618 Mulberry Road, 8. E. 
Cincinnati....essesees .67 Plum §&t. 
Cleveland........ 601 The Citizens Bldg. 
Dokwia bus. . .:0.0:+.6:00,6 sees 4 10 Dublin Ave. 
DEVON... . .dsvcneweenmeee 12 E, ist Ave. 

Gablipolia. ... cc. ccsvseeneescceservccces 
eo Pe East High 8t. 
Mansfield. .........-+:. Ph ‘west Third St. 
Steubenville...... 324-343 N, Seventh 8t. 
TOMER vc cccwedanessccesvs 414 8. Erie St. 
Youngstown..... Jones aie Brittain Ste. 
Zanesville....... .----Main and 2nd Sts, 
OKLAHOMA 
McAlestef.~...scccceccces 08 N. Main St. 
Oklahoma City...... 4 West Park Place 
Puls. ccc cceseses 1-11 Boulder St., North 
0 
Portiand. ...scsssseu -15th and Hoyt Sts. 
PENNSYLVANIA 
BeGVOP oo cose cccennsn es ous 231 Third St. 
DoBois....Weber Ave. and Franklin St. 
East Greensburg..Clark and George Sts. 
BIG. cp ccvcscssagenune zee * 6 Chestnut St. 
Harrisburg. ....sccodscsre 6 Ss. by > 


Johnstown, Messenger st. ms B. & O. R. 
Philadelphia....Second and Fishers yao 
arteorates oceesones eves 
ee 1202 Chamber of. Commerce “Blas. 
Pottsville..Railroad and Sanderson Sts, 


Scranton........ Penn Ave. and Vine St. 
Shamokin........+ Fifth and Walnut Sts. 
Wilkes-Barre....159 E. Northampton St. 
Willilamsport...... Canal and Court Sts. 
SOUTH CAROLINA 
Charleston. .....ss,cvssenss 3 Liberty St. 
TENNESSEE 
Chattanooga. .......ee0:. 312 Pound Bidg. 
Knoxville.......-. --426 West Depot Ave. 
Memphie. ...ccvssvess 671 South Main 8t. 
Nashville........ 105-107-109 Broadway 
TEXAS 
Dalias. ....scssess ah ap eie ~~ > Canton St. 
El Paso, First ana Kansas Sts....... - 

oo + + ened Sirens E 6 Box 103 
amine: . .'..viscedee 810-20 Live Oak St. 
San Antonio.........+. 115 S. Medina St. 
Wei cccccests ..Thirteenth & Mary Sts. 


AH 
Salt Leake City..108 W. Second South 8t. 
VIRG 


Lynchburg... 1324 Seammneves 8t. 





Ee eer Oo, Box 556 
Richmond........essee- ates B. Cary Sst. 
WEST VIRGINIA 
Biuefield....-csccsscvecs 195 Roanoke = 

Charleston.. Broad St. and K. & M, R. R 
Bikins....... Railroad Ave. os First St. 
WalsmMoOnt. «os ovo00% sess Auburn §&t. 
Huntington... “Seventh ‘Ave. « Bighth 8t. 
Morgantown.....+.++:-+++++-178 Clay St. 
Mount Seas 3 50s teehee sees oO. hy 536 
Mullens........ coe eee 5 
Wheeling........ “43ra ‘and. McCulloch St. 
Williamoeon....ccccssoves P. O. Drawer L 
ASHINGTON 
See Wea Railroad ve, oe" 
Spokane....-.--- odd ncseen Post 8 
WISCONSI 
La Crosse..... ..»--Front and King Sts. 
Madison........«- . 518-19 Williamson 8t. 
Milwaukee......... +++. 120 Jefferson St. 
WYOMING 
PUTT eee 218-234 Industrial Ave. 


UNION CARBIDE 9E IS EASILY | _OBTAINABLE — EVERYWHERE 
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@auck Mfg. Co. 
In oy Gaveen Co. 


The Imperial B Cc 
ee pares ny sae ” 


Mac ; 
United. Sec eesrio 2 hine Ce 
Ry ey + outs. Ce. 


vis- rnonville Co 
International Oxygen 
Modern ngineering Co. 
— ——s Inc. 

perior on cetylene Machin 
The Imperia ress Mfg. co -? 
Torchwala Deuiptocat Go. 


TRUCKS (Cylinder Carriers) 


Air Reduction Sales 
The Bastian-Bleesing Co. 


Burdett Oxygen 

The Imperial rritie Go. 
Oxweld Acetylene Co. ogy 
podern Engineering Co. 


superior Oxy-Acetylene Machine Ce 
Torchweld Equipment Co. 
United States Welding Co. 


VALVES (For Oxygen Cylinders) 
Air Reduction Sales Co. 
ne gS -Blessing Co. 
t Mfg. Ca. 
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OWeElCALE 
Welding Metal 


Is making sounder and tougher welds at a lower cost per 
lineal foot in thousands of welding shops. 


If you have not tried Weldite, it will be worth your while to 
request samples, which will be gladly furnished free of charge 
to shop foremen and any others interested in welding. 


Furnished Copper Coated for Gas Welding 
Bare and Flux Coated for Electric Welding 





International Oxygen Co 

Mattingly Automatic Valve Co. 
WELDING APPARATUS (Electric) 

Electric Arc Welding & Cutting Co. 

General Electric Co 

Qee-Are Weldtrode Co. 

estinghouse Elec. Mfg. Co. 
Wilson Welder & Metals Co. 


WELDERS’ GLOVES 
Air Reduction Sales Co. ~ 
Cogbis Mfg. Co. 
Shield Co. 


Eye 
So buabeen ville Co. 
Electric Arc Cutting & Welding Co. 
International Oxygen Co. 
Oxweld Acetylene Co. 
Purox 


The Imperial Brass Mfg. Co. 

Transportation Engineering Corp. 
WELDERS’ GOGGLES 

Air Reduction Sales Co. 

Bastian-Blessing Co. 

Burdett Oxygen Co. 

Chicago Eye Shield Co. 

Davis-Bournonvil 

The Imperial Brass Mfg. Co. 

International Oxygen Co. 

_ odern Engineering Co. 


rox Co. 
pane: Ft Weldtrode Co. 
Transportation « Corp. 
ERS MASKS 
Chicago Eye Shield Co. 


Manufactured by 


CHICAGO STEEL & WIRE CoO. 


103rd Street & Torrence Avenue, Chicago, Ill. 
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Electric Arc Welding and Cutting Co. 
General Electric Co. 
Torchweld Equipment Co. 
Transportation Engineering Corp. 
Wilson Welder & Metals Co. 


WELDING RODS AND ee 
Air Reduction Sales 
Electric Are Cuttin: 7 Welding Co 
Bierman-Everett Fdy Co. 
Oxy Co. 


William Cramp & Son 
Central Steel & Wire Co. 
Chicago Steel & Wire Co. 
Davis-Bournonville Co. 

The Imperial Brass Mfg. Co. 
International Roe gs Co. 

Steel Forge Co. 
Modern Engineering Co. 
Oxweld Acetylene Co. 
Page Steel & Wire Co. 
Sa Weldtrode Co 


rox 
Reid-Avery Co. 
John A. Roebling’s Sons Co. 
Torchweld a Co. 


Transporta neering Corp. 
Wilson Welder Te Gietals bo. 
WELDING ROD HOLDERS 
C, Sorensen. 
WIRE AND CABLE (Asbestos Insulated) 


Central Steel & Wire Co. 
D. & W. Fuse Works, Genera! Electric Co 
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From the Steel Skeleton to the Handsome Equipment 


The Oxy-Acetylene Process plays its part in the con- 
struction of the huge skyscraper bank buildings. 


Careful buyers specify COMMERCIAL ACETYLENE, 
because they know it means acetylene of uniform, purity, 
and the COMMERCIAL plan is the most economical way 
to buy acetylene gas, 


The Commercial plan appeals to the small user, too. So, 
no matter what your acetylene requirements may be, you 
should investigate it. 


Address an inquiry to our nearest office. 


Commercial Acetylene Supply Company 
Main Office: 80 Broadway, New York City 
80 E. Jackson Bivd., Chicago 


neti tnauasdsnsracttamme iam. Cts GRC COD |S LOCI 


East Deerfield, Mass. Atlanta, Ga. Los Angeles, Calif. Blue Island, Ill, 
San Francisco, Calif, Boston, Mass. Bound Brook, N. J. W. Berkeley, Calif. 


Supplied in the following sized 
cylinders: 

BONSO tm... ccctuecner 
s --225 cu. ft. 

275 cu. ft. 
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New Invention Estasiisnes Wortp Recory 


ore BURCO STA-SET 


(STAY SET) 
WELDING and CUTTING 


REGULATOR 


The latest BURCO product shows revolutionary im- 
provements over all other types of regulator construction 







: ‘ ’ / ,ea8 tila 
The regulator i: , Dr. 2 
23 F 2° “4 ae. 4; 
a you should use ; 


Most sensitive 


regulator ever 


made 


_ | BURDETT MANUFACTURING Co. 
| 309 St. Johns Ct. Chicago, III. 
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Get these facts about the 


BURCO STA-SET 


(STAY SET) 


There is no other regulator like it on 
the market at any price 


Read these: 


EXCLUSIVE FEATURES 
SENSITIVE 


This regulator breaks all records for reducing'variation. Its variation from wide open 
to closed is 138 oz. (The average variation of present-day regulators is 30 oz.) 


COMPACT 


This is the only regulator made with two three-inch gauges built into the regulator body. 
One dial shows both tank and line. pressures. 


FLEXIBLE 


It is the only regulator fitted with a flexible expansion spring ‘for low pressures, and a 
heavy compression spring for high pressures. 


ACCURATE 


This is the most accurate and sturdy regulator ever made in this country or abroad. 


STURDY 


All parts enclosed in one strong case. Greatest resistance to wear and shocks. 


ECONOMICAL 


It is built especially for both welding and cutting, making it unnecessary to buy two. 
regulators. 


LOW FIRST COST 


It is the only sensitive laboratory regulator for welding and cutting with two three-inch 
gauges offered to the welding industry for’ $30.00. 


LOW MAINTENANCE COST 


Simplicity of construction. Easily repaired. Built-for long service. 


BETTER WELDS 


Holds pressure uniform. Operator can give full attention to the weld, because this 
regulator aids the torch in maintaining a true neutral flame. 


Correspondence is inwited from. distributors 
who can give the BURCO Line good represen- 
tation in territory which is,as yet unassigned. 


ey 


BURDETT MANUFACTURING Co. 


309 St. Johns Ct... = Chicago, Ill. 
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Trade Mark 
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A ONE BRAND, HIGHEST QUALITY 


CALCIUM CARBIDE 


The trade name Carbolite has represented 


our product continuously for many years. 


Its appearance on each package is a guarantee of its ex- 
cellence and a protection to our customers. 


Carbolite is carefully manufactured from 


best grade raw materials insuring at all 
times a superior quality, both in purity and gas yield. Our 
modern screening and inspection system also makes certain 


can be supplied gromptly from warehouse stocks. 


Packed only in 
Yellow Containers 


American Carbolite Sales Company 


, General Offices 
DULUTH, MINN. 


WAREHOUSES IN ALL CENTRAL STATES 


eee = SS See e 


a thoroughly clean product, uniform in size. 
Carbolite is made in all standard sizes and 


fee eseweoaorvruesvewe 
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Welding — 


putting one and one together. 


That’s what the boss did when he found out 
I was using STANDARD CARBIDE and 
doing the fastest and best work of any man 
on_the force. I told him the reason. 


STANDARD CARBIDE is free from all im- 
purities. There is nothing in it to cause the 
flame,to flicker or die and thus slow up the 
work. 


Then he found out it cost no more than 
other carbides and believe me he did some 


y . 
Cutting— 
of estimates and expenses. The boss dis- 
covered that because STANDARD CARBIDE 
burns brighter and lasts Jonger it is cheaper. 
Now the whole force uses it and we find that 


we can do better work at a lower figure and 
quicker than any other outfit in the business. 


Sniling Powe Ofay 


The big blue steel moisture proof drums in which STAND- 
ARD CARBIDE is packed keeps it dry at all times and 
safe to buy in large quantities. Its purity makes it the 
choice of expert welders and cutters. 





Burns Brighter—Lasts Longer 
Standard Carbide Sales Co., Inc. 
Main Office 


: : 15 West 37th St., New York 
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Prompt Service 


on 


Oxygen and Hydrogen 


Any of the producers listed below can 
give you prompt service on oxygen and 
hydrogen, also on equipment and supplies 
for cutting and welding. In addition to the 
plant you contract with, facilities of all plants 
are at your service in emergency. 


Gas Products Association 
140 S. Dearborn St. Chicago, Ill. 


Submit Your Welding Problems to Any 
of These Plants 


CALIFORNIA 


California Compressed Gas Co., Los Angeles. 
California Compressed Gas Co., Oakland. 


COLORADO 


Colorado Compressed Gas Co., Denver. 


ILLINOIS 
Acme Oxygen Co., Chicago. 
Burdett Oxygen & Hydrogen Co., Chicago. 
Electrox Co., Peoria. 
Swift & Co., Chicago. 

INDIANA 
Indiana Oxygen Co., Indianapolis. 
Logansport Oxygen Co., Logansport. 


IOWA 
Bettendorf Oxygen Hydrogen Co., Bettendorf. 


KENTUCKY 
Kentucky Oxygen & Hydrogen Co., Louisville. 


MANITOBA 
Auto-Lite Gas Co., Ltd., Winnipeg. 


MICHIGAN 
Burdett Oxygen Co., of Detroit. 
Michigan Oxy-Hydric Co., Muskegon. 


MINNESOTA 
Commercial Gas Co., Minneapolis. 


: _ MISSOURI 
Kansas City Oxygen Gas Co., Kansas City (two plants in 


Kansas City). 
A MONTANA 
Mountaineer Welder’s Supply Co., Butte. 


NEBRASKA 
The Balbach Co., Omaha, 


NEW YORK 
American Oxygen Service Company, New York. 
OHIO 
Clarke Chemical Co., Wickliffe. 
Ohio Electrolytic Oxygen Co., Cincinnati. 
Ohio Oxygen Company, Niles. 


OKLAHOMA 
Burdett Oxygen Co., of Oklahoma, Oklahoma City. 
Tulsa Oxy-Hydro Co., Tulsa. 


OREGON 
Portland Oxygen & Hydrogen Co., Portland, 
7; PENNSYLVANIA 
Burdett Oxygen Cd., Philadelphia (plants at Cheste: and 
“ Norristown). 
Bifadert Oxygen & Hydrogen Co., Pittsburgh. 


TENNESSEE 
Burdett Oxygen Co., Chattanooga. 
Mem is*Qxygen Co., Memphis. 


a ’ TEXAS 
Bufdett Oxygen*Co., of Texas, Fort Worth. 
Magnolia Gas Products Co., Houston, 


2 UTAH 
Utah Compressed Gas Co., Salt Lake City. 


WASHINGTON 
Washington Compressed Gas Co., Seattle. 


WISCONSIN: 
Universal Oxygen Co., Sheboygan. 
Wisconsin Oxygen & Hydrogen Co., Kenoshe. 
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Smith Portable Welding 
and Cutting Outfit 


Inexpensive equipment 
especially designed for 
the shop not doing suffi- 
cient welding to war- 
rant purchasing § acety- 
lene generator or plant. 
There is a _ surprising 
volume of light welding 
work that is _ easily 
turned into extra profits 
by the shop equipped 
with a Smith Portable 
Welding and Cutting 
Outfit. 











COMPLETE UNITS 
INSTALLATIONS 
GENERATORS 
and SUPPLIES 


K-G WELDING anp CUTTING CO., Inc. 
Home Office and Factory: 556 W. 34th St.,New York City 


Sales Offices: 


PHILADELPHIA PITTSBURGH CHICAGO SPRINGFIELD, MASS 
and NORFOLK 









Write for Smith Catalogue 
on welding Equipment and 
Supplies. Ask your jobber 
about the Smith line. 


Exclusive @ 
Manufacturers M i | H 
of 


; _Welding ond INVENTIONS 
| utting Eawipment I MCORPORATED 


q Minneapolis 
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WELDING “TIPS” No. 1 Wanamaker Coated Electrodes 


FOR 


ARC WELDING 


sorte 


4 coat ba 5 pile 





Reduce your labor costs. 
Reduce your current costs. 
Reduce your electrode material costs. 


Increase your production. 
Increase the operators’ efficiency. 
Increase the quality of your welds. 


Write for details. 


Would not be without it” 


Why bother with costly and doubtful pre- 
heating methods? 
Do it better, cheaper and faster with a 


Hauck KEROSENE Preheater. 


Write for Bulletin 127 


HAUCK MANUFACTURING CO. 
Established 1900 
122 Tenth St. 








The new Fecor Specialties Bulletin describes 
the WANAMAKER COATED ELEC- 
TRODES, also a complete line of welding ac- 
cessories. 


Write for it today. 


Transportation Engineering Corporation 
15 PARK ROW, NEW YORK CITY. 
220 SOUTH STATE ST., CHICAGO, ILL. 
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Welded Pressure Vessels Fi Wii 


For several years efforts have been made to 
draw up a Code for the Welding of Unfired (mee 
Pressure Vessels. Opinions of the best weld- 
ing experts were not in agreement on many 
essential points. Fundamental scientific know]l- 
edge based on test data was not available. The 
American Bureau of Welding has completed a 


ary ee nee 











per en ena 

























OMG 
series of tests on some 47 tanks. The program PIONEERS - JOBBERS 


involved an expenditure of over $15,000. The oe ee CAE, ROTOR. 
test data, analysis of same, conclusions and _010 === 
recommendations to the Boiler Code Com- . 

mittee of the A. S. M. E. has been compiled in 
a report, copies of which are available for dis- 
tribution at $1.50 to members and $5.00 to non- 
members. 

























American Welding Society 
33 West 39th Street New York, N. Y. 




















AUTOMOBILE WELDING 


iWith the OXY-ACETYLENE FLAME By M. Keith Desbam 
167 Pages Price $1.50 Fally Illustrated 


Scored Cylinders SE etme pe cee 


Explains in a simple manner apparatus to be used, ite care, and how to con- 
AND struct necessary shop equipment. Proceeds then to the actual welding of all 


Cracked Water Jackets Ce od ey eee 


: 
' 
5 
in 
ia 
+3 


—a» 


made good as new without 


warping or removing CHAPTER 1. APPARATUS or Bose Welding—Prebeating the Case 
from the car, cylinder-Acetyiene «Generation Care ine®—Direction of Welding--@hrinkage 
c Generator—Regulators—Care of Cracke—Missing 
Seguteter — Creeping Regulators — Die Moulded Castings—. 
4 





‘are of Gauges—Weiding 
Torch— 


Becielee: aE, .. | 
by the New Metal CHAPTER Il.—SHOP EQUIPMENT Flame to Welding i 


AND INITIAL PROCEDURE. 
Welding 


djust- 
° ent cneral Welding Knowledge. Motal  Welding—Gasoline 

Welding Rods and Fiuxes—Choice of Welding Adjacent to Rivets—Shaft 

Tip—Expansion and Contraction. ph gy F of Parts. 
CH VI.—MALLEABLE IRON, 

111.—CAST IRON. COPPER. BRASS, BRONZE. 

in bee | oe. Dae 
on Reinforcing the Braze—Brazing 


NS eee 


oe , A 
Manufactured by CHAPTER VII.—CARBON BURN- 
ING AND OTHER USES OF OXY- 


The Welding Metals Mfg. Co. 


4403 Perkins Avenue 33 Cleveland, Ohio 


: 
: 
: 
: 


Write for exclusive agency 
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Cramp’s Welding Rods 





Parsons’ Manganese Bronze 


Rolled Welding Rods—The strongest bronze welding 
rods made for Oxy-Acetylene Welding and High Fire 
Brazing of Malleable Iron, Brass and Bronze. The use 
of Parsons’ Manganese Bronze Filler Rods in brazing 
malleable iron results in the strongest possible weld 
or braze and insures satisfactory work. 





We also furnish Welding Rods of Cast Iron, Copper 
Covered Iron and American Iron for welding stee! 
Vanadium Steel, Nickel Steel, Cast Aluminum, Drawn 
Aluminum, Soft Brass and Phosphor Bronze, als 
Steel Electric Welding Rods both flux covered and 


uncoated. 


Cramp’s Cast Iron Solder 


for repairing Scored Cylinders and Water Jackets 
etc. Thoroughly tried for several years by our cus 
tomers and found entirely satisfactory. 


Cramp’s Aluminum Solder 


A joint properly made with this solder is stronger 
than the original casting and is preferable to a welded 
joint. 












We furnish and will be glad to esti- 
mate on all kinds of brass and bronze 
castings. 








The William Cramp & Sons Ship & Engine Building Co., Philadelphia 
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is Good Carbide 




















SHAWINIGAN PRODUCTS CORPORATION Siw vox AM se éS 
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Conforms to specifications of The American Welding Society. 


Gas Welding Wire 
Low Carbon Electrodes High Carbon Electrodes 
ROEBLING WELDING WIRE gives satisfactory service and demonstrates 


its efficiency and reliability. Exacting tests have proven that it possesses those 
qualities essential to good welding. If you are not using our welding wire, 
it amply merits your consideration. 


Roebling copyrighted trade-mark YR stamped on each Electrode 


JOHN A. ROEBLING’S SONS COMPANY 
TRENTON, NEW JERSEY 


New York Boston Chicago Philadelphia Pittsburgh Cleveland 
Atlanta San Francisco Los Angeles Seattle Portland, Ore. 










LIQUEFACTION OXYGEN PRODUCING PLANT 
NATIONAL OXYGEN CO., Erie, Pa. 


Sold by M. KEITH DUNHAM: 


110 S. Dearborn St., CHICAGO, ILL. 
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Linde Engineering Service 
for Linde Users 


For your convenience 31 plants and 58 warehouses 


THE LINDE AIR PRODUCTS COMPANY 
Carbide and Carbon Building, 30 East 42d St., New York City 


The Largest Producer of Oxygen in the World 


New Orleans 
New York 


Philadelphia 


Linde users seldom fail to save time and money by availing 
themselves of Linde Engineering Service. 


Better standards of practice are 

often suggested. New applications 

are pointed out. The vexing prob- 
» lem may be a common one which 

Linde has helped to solve many 

times. 

*. The field work with Linde users 
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WELDING PIPES and FITTINGS 


Usefulness of Welding to Electric Companies—Effi- 
ciency of Welded Joints—Economy of This Method 


y ELDING engineers in the far west are constantly finding 
W new applications for the welding processes in large in- 
dustrial plants. 
camps supply some of the best fields for further applications. 
The public utility companies have, in many cases, found uses for 


The oil fields, mines, shipyards and lumbering 


large installations of welding equipment, particularly the gas 
companies in connection with their work of laying gas mains. 
The Coast Culvert & Flume Co., Portland, Oregon, recently 





assembly can easily be performed by'a first class welder. The 
adoption of this type of construction by other companies is only 
a matter of convincing the engineers that the arc welded joint 
is fully as efficient as the old-fashioned type of fittings, with the 
added advantage of being much lower in cost, and promising a 
longer and better service. Illustration No. 1 shows a 28” elec- 
” plate, with plate steel 
plate. Illustration No. 2 shows tees, 


tric are welded elbow made from y¥% 


flanges made from 


ahattitt 


Different Types of Arc Welded Elbows, Pipes and Fittings Made by The Coast Culvert & Flume Co., Portland, Oregon, in Connection With Their 
Work of Laying Gas Mains. 


completed some interesting work for the Northwestern Electric 
Co. of Portland which will serve to demonstrate the usefulness 
of welding to the electric companies. This work consisted of 
welding the pipe and fittings for the circulating water system 
for the condensor of the new plant of the Northwestern Electric 
Co. at the Foot of Lincoln St., Portland. The pipe sizes run 
from 28” to 48” in diameter, and are made from metal from 
fs” to 3%” thick. In the past cast iron has been used exclu- 
sively for this class of work, so this is the first trial the electric 
companies have made with welded pipe and fittings. The con- 
struction shown in the illustrations, including the flanges on the 
end of the fittings are manufactured complete by arc welding in 
the plants of the Coast Culvert & Fume Co. 

The engineers of the electric company have been watching the 
work of welding these fittings for the new steam plant as it 
went through the welding shop, and have expressed themselves 
as being very much pleased with its appearance, at the same 
time conceding that the investment and service in this class of 
construction will be much more economical than the type of con- 
struction formerly used for this class of work. 

An examination of the photographs of some of the welds will 
indicate that the welding itself on this work does not present any 
unusual difficulties. The designs are fairly simple, and the 
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ells and intake made from 3” plate, and electric arc welded 
throughout. A 36” ell made from 7s” plate, with %4” plate 
steel flanges is shown in illustration No. 3. 


The ease of making joints in stock of different thicknesses 
with the electric arc is indicated in the other pictures. Illustra- 
tion No. 4 shows four different special fittings from %” 
and ys” steel with the flanges made of plate steel %4” and 
%” thick. Illustration No. 5 shows a 48” by 28” electric arc 
welded tee with a built up base, and with special 34” plate 
steel flanges. The tee is made from 4%” steel plate, and the 
base from %” steel plate. Illustration No. 6 shows a 48” 
intake 18” long and a 48” tee and elbow made from 3%” plate 
steel. The fittings are provided with flanges from %” and 4” 
plates. Comparison of these illustrations with examples of some 
fittings made of cast iron will show that great economies are 
effected both in the cost of the original materiai and the ex- 
pense of installation. It has also been found in practice that 
the welded joints greatly reduce the possibility of leakage, 
and when these constructions show signs of wear, it is far 
easier to make a replacement in a welded line than it is where 
the old type of cast iron fittings are used. It is also easier to 
make changes in the installation by welding in new special fit- 
tings. 
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WELDING IN PETROLEUM INDUSTRY 


Selection of Welders—Material Used—Welding Appli- 
cations in this Field Are Extensive and Ever Increasing 
By K. V. King + 


UTOGENOUS welding has become a necessity to 
A tte Petroleum Industry. Welding has reached its pres- 
ent value in practically every branch of the oil industry only 
through a long period of development in which step by step 
it has been found and proven to offer a means of construc- 
tion which usually results in greater economy, which enables 
the construction of equipment that oftentimes could not 
otherwise be built and which above all gives increased safety 
of operation. 

Welding with the Standard Oil Company of California 
first started in 1911, and since then has steadily increased in 
amount until in 1920 an average of 148 acetylene and electric 
welders and ‘helpers were employed by the Company with 
a maximum for that year of 290 in August. From January 
to September 1922, inclusive, there has been an average of 
132 with a maximum of 189 in August. . The greater number 
employed in 1920 was due to an unusual amount of con- 
struction work. However, the uses to which welding is 
being adapted are continually increasing. 


In discussing welding practice, the first consideration 
should be the welders themselves. One of the principal 
objections raised against fusion welding processes is that 
the quality of welds depends largely upon the ability of the 
welder. We realize and recognize this and have tried to 
meet it by the selection and instruction of the welders and 
by continual watch over the work. When hiring welders 
from the outside, we assume that they know their trade but 
give each one a test or tryout to see if he meets our standard. 
This tryout consists of making a “V” weld in %-inch or %- 
inch plate lying flat and vertical and in welding 6-inch pipe 
held stationary, thus requiring overhead welding. This test, 
of course, is not severe but is sufficient for our foremen to 
judge the applicant's ability. During the last year only 40 
per cent of those who tried out have met our standard and 
when employed they are placed on welding that is not sub- 
jected to high pressure or high temperature. Their welding 
is observed and they are instructed in our methods. Those 
who demonstrate sufficient ability are placed on high pressure 
work. Such a tryout is of particular advantage to men seek- 
ing employment as well as to the Company. It is recognized 
that commonly tradesmen are better qualified in some partic- 
ular branches of their trade than in others and that by such 
tryout their ability is immediately demonstrated. When em- 
ployed their future is less in’ doubt as they kave assurance 
that they should be able to give satisfaction. 


The material to be used in welded construction should be 
the next consideration. It is very desirable to use low car- 
bon steel since it is not as susceptible to over-heating, burning 
or oxidation and there is not the sudden difference in phys- 
ical properties between the weld and the plate. It is well 
to make a distinction here between overheating and burning. 
A weld or any steel which has been overheated will have 
a coarse grain structure and be somewhat brittle. It can 
be restored, however, to a satisfactory condition by heat 
treatment. On the other hand metal that is burnt cannot 
be restored by any heat treatment or mechanical work. 
This is true because there has been an actual formation of 
scale or oxide around the crystal boundries of burnt steel. 
In addition to being low in carbon, the steel should be low 
in impurities. 

Referring especially to containers used in oil refining pro- 

tMetallurgist, Standard Oil Company of Californa. 


“Abstract of paper read before American Welding Society, San Francisco 
Section, Engineers’ Club, San Francisco, Cal., October 20, 1922. 


cesses special welding grade, firebox or flange plate, de; 
ing upon the purpose, is used for our welded construct 
and precautions are taken that pipe used in particular ser 
is open hearth steel. A thorough investigation is 
way covering the use of alloy steels in vessels particu! 
when subjected to high temperature. The use of 
metals will not be undertaken until every possible 
has been taken into consideration. 

The ripple weld is used on steel plate under %-inch th 
ness. For material heavier than % inch, particularly 
subjected to pressure and temperature, we hammer the \ 
while the temperature of the metal is within the criti: 
range. Since the weld is originally a cast structure, ha: 
mering, which is in the nature of a forging operat 
produces a finer grained structure and a metal that is mx 
resistant to vibratory loading. Care is taken to stop 
hammering at a temperature where the color is about 
cherry red for below this temperature it does no good 
may cause injury by setting up cold strains in the met 
Particular care should be taken to.avoid setting up coli 
strains in metal that is to be subjected to operating temper: 
tures above about 800° F. as grain growth may result. 


It is our practice to anneal all acetylene welds The: 
is a question as to the necessity of doing this, raised pa 
ticularly by some of those doing commercial work. The: 
seems to be no doubt, however, as to its desirability. Our 
attitude is that we want the best construction we know hoy 
to obtain. Considerable experimental work on various 
methods of annealing has been done. Small portable furnaces 
heated by an oil torch, to encircle a weld in 6-inch to 12-inch 
pipe have been built but difficulty has experienced in main- 
taining a lining. The method now used is to reheat th 
weld with the acetylene torch using a large flame. Pip: 
bends with welds in them are placed in a large furnace and 
the entire bend annealed. Pyrometers are installed in all 
our flanging and heat treating furnaces. When annealing 
with the torch the weld and the metal adjoining are heated 
to a temperature of probably a little over 1600°F., or 
salmon color, and allowed to cool slowly. This is don 
for the purpose of (first) relieving the welding strain 
(second) annealing the weld metal to reduce the grain size 
and make it more ductile, and (third) to remove any coars: 
ness of grain in the base metal adjoining the weld. It is 
realized that the annealing temperature of the deposited 
metal is higher than that of the base metal, but it is thought 
that the beneficial effects of refining the deposited metal ar 
greater than the harm that might result from the possibility 
of overheating the base metal. It has been found tliat 
annealed welds consistently show greater elongation ove! 
the welded area when tested and they may be bent through 
a greater angle than when unannealed. 





For our usual or routing tests in the welding shop we « 
not have tensile specimens made but merely bend the welds 
in a press. One edge of the weld is often ground smoot! 
and etched with ammonium persulfate solution.* This solu 
‘tion is much more effective in developing structure visible to 
the naked eye than is nitric acid solution which is common) 
used. It is interesting to note that electric welds which 
have been improperly fused into the base metal will 
clearly indicated by this etching. Our bend tests are 1°: 
confined to specimens purposely made for testing, but ai'«! 





*This solution is fully discussed) in Scientific Paper No. 420, of (the 
Bureau of Standards. 
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every piece of large construction work the Shop Foreman 
will promiscuously mark out places on the welds to be cut 
ut and bent. This serves as a check upon the type of 
work going into structures, and in addition it has a desirable 
effect on the morale of the welders. They know the quality 
of work required and they know they will have to produce 
‘tt. It has been gratifying to find that all such specimens 
cut from actual work have always indicated high quality 
welding and we thus know that our method of control and 
supervision is giving us the results that we want. There 
is no doubt that the standard of our work is continually 
improving. One of the changes in the last year is that all 
welding on pressure containers is stamped by the welder 
with his identifying number so that there is a record of 
which welder has made each part of the work. Thus it is 
possible to place the responsibility for good or bad welding. 

The study of welds and castings by X-Ray examinations 
has been considered, but after going into the subject some- 
what it was decided that there is apparently little practical 
application in its present state of development. Magnetic 
testing has been considered and seems to offer possibilities 
of development to a state where it may be successfully used. 

The applications of welding made in the Petroleum Industry 
are very extensive and ever increasing and extend to prac- 
tically every branch of the industry. When oil first comes 
out of the ground it must as a rule be passed through “gas 
traps” to separate out any gas that it may carry. These 
traps used to be constructed with threaded connections but 
are now built by welding which offers a much cheaper, 
quicker and more reliable method of construction. A large 
part of the gas production in the oil fields carries a con- 
siderable volume of gasoline much of which can be re- 
covered by passing the gas through compressors and then 
cooling it in a spray tower. Many of the plants for ac- 
complishing this have a capacity for handling millions of cubic 
feet of gas per day and the coils in which this gas is pre- 
cooled, intercooled and after cooled utilize miles of pipe. 
If these coils were all made up with screwed joints and 
manifolds they would be very costly and probably subject to 
serious leakage. By the use of welding they can be made 
very compact and are practically free from leakage. Weld- 
ing is also used extensively in gas absorption equipment. 
In pipe line transportation welding has become practically 
standard in the construction of gas lines. Welding has only 
recently been applied to the construction of oil lines but 
it promises to make an equally favorable showing in this 
important phase of the petroleum business. Acetylene weld- 
ing has almost become a standard in the construction of 
pump house manifolds. 

It is of course at the refineries that welding is finding its 
greatest fields of usefulness. Electric welding is used more 
in the refineries than in the field and the applications for it 
have gradually increased until at present a third to a half 
as many electric as acetylene welders are employed. This 
proportion, however, varies as the character of the work to 
be done changes. 

Acetylene welding of pipe lines that are subjected to 
high pressure of hot oil is good practice. This is desirable 
as it reduces leakage and presents a joint about twice as 
Strong mechanically as a threaded connection. 

This mechanical strength is necessary as proper precau- 
tions as not always taken for expansion stresses and failures 
in screwed connections may result. Welded manifolds are 
particularly desirable as it is sometimes very difficult to hold 
light lubricating oils with screwed fittings. 

Welding has been useful on structural work for clay ele- 
vators, spouts, hoppers, chutes and dryers and for large 
filters and storage pans in the lubricating oil plants. 


Experience has shown that electric welding of riveted 
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crude stills on the bottom inside caulked seams and around 
the rivets will make enormous savings in repairs. Without 
the welding, the lap on the bottom sheets buckles up and 
coke is deposited which produces leaks and makes further 
caulking difficult. 


It has been found that electric welding may be successfully - 


used for repairs to tank bottoms, the patches whether large 
or small being laid on the bottom and electric welded. This 
may be economically used for completely renewing bottoms 
in large tanks as the necessity tor raising the shell is thus 
obviated. Roofs on the new tanks may be electric welded 
instead of riveted, thus making the roof tight and possibly 
making the construction more economical. 

In boiler houses welding may be used extensively. Acety- 
lene welding of steam manifolds or headers is a satisfactory 
method of construction and eliminates more or less continual 
leaks on screwed connections. Reinforcing of caulking edges 
of the heads of return tubular boilers by electric welding 
has been found satisfactory. This will reduce repairs enor- 
mously. Reinforcement of flue holes by building up with 
electric welding and then reaming out has saved flue sheets 
that would otherwise have to be removed and scrapped. 
The welding of the beading on the tubes on the combustion 
end of the boilers will materially reduce the leaks. 

An experimental laboratory of an oil company is really 
a miniature refinery, and welding has been found to be far 
the most desirable method of construction of such small 
apparatus. 


In an asphalt plant acetylene welding has been found to 
be suitable for making vapor lines and expansion joints, 
steam jacketed asphalt headers, and steam jacket manifold 
nozzles for filling barrels. 

In pressure still construction, acetylene welding may be 
used extensively to advantage, and in many places it has 
been found that such construction is not possible without 
welding, and furthermore, it is the only safe method. Ex- 
perience has proven that with the use of qualified welders, 
high class material and close supervision, acetylene welding 
may be successfully used on vessels with %-inch, 44-inch, %- 
inch up to 1-inch shell thickness that subsequently will be 
operated under pressure and at a high temperature. 


Welding has been used for the repair of steel castings 
that, due to their design and the requirement of prompt de- 
livery, presented difficulties to the foundry. 

The Petroleum Industry calls for but little cast iron weld- 
ing with the exception of some repair work. There is also 
but litthe use for aluminum welding. There is, however, 
considerable brazing done, largely on repairing iron barrels. 

Realizing the importance of welding and the desirability 
of using the highest quality methods and practices through- 
out the. entire company the Engineering Department, to- 
gether with those experienced in welding, compiled in 1921 
what was termed a Welding Manual. This covered the 
conventional, established, general information applicable to 
and of specific value to our own particular work. It was 
circularized to those in authority over welding throughout 
the Company and has served a good purpose. It covered in 
part safety regulations for you must realize that welding in 
the oil industry must be done with unusual precautions. 
Some of these are that a fire permit signed by three desig- 
nated persons in authority must be obtained before welding 
is done on refinery equipment, that a welder must always have 
with him a fire extinguisher when working within certain 
boundries, and that all equipment which has contained oil 
must be thoroughly steamed and have steam flowing through 
it while welding is being done. 

This has given a general idea of the extensiveness of the 
use and the importance of autogenous welding in the Petro- 
leum Industry. Autogenous welding has been successfully 
applied for these many purposes as we can truthfully say. 
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GENERATOR WITHSTANDS FIRE 


Acetylene Generators Are Not Dangerous—Properly Construct- 
ed Automatic Generators Do Not Explode and Cause Fires 
By B. K. Smith 


8 rrwetotone no one can deny or discount the convenience and 
saving effected by having an acetylene generator in one’s 
shop, there are those who refuse to purchase such equipment on 
the ground that they are unsafe, and mean an additional fire risk. 
To these skeptics I can only say, “An acetylene generator is as 
safe as it is simple.” 

The automobile, airplane, locomotive, or any other mechanical 
contrivances designed and fabricated by human hands are not 


were due to defective or leaky hose, connections, or va 
else to the carelessness of employes. Fires of such origi; 
occur in welding shops whether its owner uses a 
or purchases acetylene compressed in cylinders. 

The writer has been through fires in which the welding 
were practically destroyed. Each shop had and was 
acetylene generator, and in no case was the blame laid 
generator. As a matter of fact, while everything else in 














Figure 2—View of Southern Garage and Welding Works, Showing the Uninjured Acetylene Generator and the Remains of an Auto Destroyed 
by Fire, Due to Its Supply of Gasoline and Oil. 


100 per cent perfect. Though an automobile skids into a curb, 
the airplane crumples and falls, or the locomotive boiler explodes, 
no reasonable person would consider these mechanical contrivances 
unsafe or dangerous. 

An acetylene generator, when properly constructed and the 
directions of the manufacturer as to use are followed, is every 
whit as safe as the auto, airplane, or locomotive. Yet the gen- 
eral impression has prevailed among a certain class of welders 
that generators are dangerous articles to have on one’s premises. 
This feeling has been strengthened by the fact that the fire in- 
surance companies and city councils have placed restrictions on 
the use of generators within certain zones. 

However, men familiar with the industry seldom-hear of a 
generator explosion. What we do hear, however, is that some 
home-made generator, minus the common safety devices found 
on all standard generators, popped off and headed for the heav- 
ens, through the roof. Even in such cases, the shop owner merely 
has to patch a hole in the roof, brush the lime residue from the 
walls, repair broken windows, and he is again ready for work. 

When fires in welding shops are investigated and the real 
causes determined, it is usually found that the conflagrations 


was consumed by the flames, the generator remained intact 

did not explode; it did not cause the fire; and the only damag: 
done to the generator was that the spring in the motor feed d 
vice was destroyed or annealed. A new spring and a litt 
painting was sufficient’ to place the generator in Q. K. conditior 
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Fig. 1 shows the remains of the Southern Garage & Welding 
Works, Breckenridge, Texas, recently destroyed by fire. While 
everything else in the shop was destroyed by the flames, 
acetylene generator remained intact and uninjured. Fig. 2 is 
other view of the same shop with an acetylene generator and ' 
remains of an auto. Carbide alone will not burn; neither 
water, and whatever acetylene the ‘generator contained, escap 
through the pop off or safety valve, or remained in the weld 
generator without doing any damage. Study the photo and | 
decide whether the generator or the auto loaded with gas a! 
is the most dangerous. 

But skeptical readers ask the meaning of “properly constr! 
generators.” The writer does not desire to emphasize or re 
mend any particular make of generator, but in his opinion 
most desirable generator is one that generates acetylene 
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matically. This means that the acetylene is produced as it is 
consumed. A generator which does not work automatically will 
generate an excess or an insufficient amount of acetylene. Excess 
gas raises the pressure in the generator. This excess then escapes 
through the safety valve and is wasted. Insufficient gas is deteri- 
mental to welding, as it lowers the amount of acetylene being 
burned at the torch tip, and causes the flame to change from a 
neutral to an oxidizing one. 

In addition to being so constructed that it generates gas auto- 
matically, a generator must have a sufficient water content to 
prevent overheating. When carbide is dropped or kicked into a 
tank of water, it will boil and thus heat the water. For in- 
stance, when 1 pound of carbide is dropped into 1 gallon of water, 
it will. dissolve, forming acetylene gas and lime. This chemical 
action will liberate latent heat, raising the temperature of the 
water considerably. There is no way of controlling the heat 
liberated by the union of carbide and water, but the temperature 
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Figure 1—The Remains of the Southern Garage and Welding Works, 
Breckenridge, Texas, Recently Destroyed by Fire. Only the Acetylene 
Generator Remained Intact and Uninjured. 


of the mass can be influenced and controlled by an excess of 
water. For this reason 1 gallon of water to 1 pound of carbide 
has been adopted as a standard measure by generator manufac- 
turers. 


Therefore, if one uses a standard automatic feed device on 
a generator, uses 1 gallon of water for every pound of carbide, 
and changes the water with its lime residue when adding a new 
charge of carbide, he will have and maintain a good and safe 
acetylene generator. There should be, of course, other safety 
devices, on an acetylene generator, such as a suitable blow-off 
valve and a vent pipe coupled to it; a flash-back tank which 
should be kept with water up to the water line; and a large and 
sensitive gauge, so one can see its numerals. 


The writer, a few years ago, sold a generator to a large black- 
smith shop at San Marcos, Texas. The owner insisted that I 
give him some credit on his old home-made generator. This old 
generator had blown up several times and each time it returned 
from its aerial flight, our mister blacksmith had it repaired and 
placed in use again. One can still see several patches on his roof 
where his old home-made generator travelled through. He pur- 
chased a new generator because he was tired of the roofing busi- 
ness and desired a dependable and safe source of acetylene gas. 
This new generator has rendered extremely satisfactory and effi- 
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cient service and has given no indication that it desires to ramble 
heavenward through the rafters. 

When home-made generators are used and an explosion occurs, 
news of the accident is, of course, immediately broadcasted far 
and wide, and although a generator is practically indispensable if 
the welding shop is to operate at a profit, welders fear to pur- 
chase them. Not until these folks wake up and realize that an 
automatic acetylene generator is just as safe as it is simple and 
positive in action, will they begin to make the profits they should 
realize from this work. 





OLD ACETYLENE CYLINDERS 

Note: The trouble with dangerous materials is that they may 
often be handled by the wrong people. With this in mind we re- 
produce here comment on a method of salvaging acetylene tanks, 
written by an engineer engaged in fire and accident prevention 
research.—Editor. 

“On Page 33 of the August issue of the Welding Engineer, 
under “Hints for the Welder” appears an article entitled “Smoke 
Stack Mode of Old Cylinders, in which practices are suggested 
that in the writer’s humble opinion are open to very serious 
criticism ; in fact we find it difficult properly to express ourselves 
in terms sufficiently strong to meet the needs of the case. 

“Starting out with old acetylene lighting cylinders that have 
been junked by the railroad company, the author of the “Hint” 
would lead your readers to believe that it is a safe practice to 
build a big wood fire around a tank that may be in a most 
dilapidated condition and with regard to the-interior of which 
nothing is known—here is the first point where words fail us. 

“The author then proceeds to suggest the use of dynamite for 
loosening up the asbestos filler material, and follows with a naive 
suggestion that such old tank cylinders subjected to fire and the 
force of dynamite will make a very good compressed air tank. 
In the case of failure of such tank we wonder just what would 
be blamed, would it be the welding or the workmanship—or per- 
haps something else? 

“We sincerely hope that such ‘very good compressed air 
tanks’ may never be used where their most certain failure will 
involve the loss of many innocent lives.” 





ANNUAL SAFETY CONGRESS NEXT MONTH 

The Twelfth Annual Safety Congress of the National Safety 
Council will be held in the Statler Hotel, Buffalo, N. Y., dur- 
ing the week of October ist to 5th. The general sessions and 
the section sessions cover practically every possible angle of 
safety in the industry. One of the papers which has particu- 
lar interest to welders will be read at the first session of the 
Petroleum Section, Tuesday morning, October 2nd, which is 
entitled “Acetylene Welding and Safety in Oil Plants.” The 
author is Mr. Timm, Safety Inspector of the Standard Oil 
Co. of New Jersey. 


. 
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WELDING MAKES PROGRESS IN CHINA 


The current bulletins of the China Oxy-Acetylene & Weld- 
ing Works, Shanghai, China, tells how that concern has 
grown in four years’ time from the smallest to one of the 
largest best equipped welding shops in the far east. This 
shop has now four portable welding sets, and three portable 
oxy-acetylene welding plants in constant service. Their bul- 
letin gives descriptions of their apparatus, and many photo- 
graphs of the good work they are doing for the large enter- 
prises in China. They have been consistent advertisers, and 
have circularized their prospective customers frequently with 
an interesting bulletin, giving a wealth of information on the 
nature of the different welding processes, and showing how 
these processes can be used to advantage in a great variety 
of repair and production jobs. 








The Groen Mfg. Co. of Chicago, Ill, have recently entered 
the gas industry for the distribution of an imported air lique- 
faction oxygen producing plant. 
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GAS HOLDERS WITHOUT RIVETS 


Described in Detail on Opposite Page 








Above— New South Mel- 
bourne holder, showing lifts 
completed within tank and 
part of the crown welded. 
The first bay of the guide 
framing is shown erected 
The gantry crane shown was 
constructed in the company’s 
shops and used through the 
job 


Below—Showing welding of 
the sheeting. Temporary 
timber bracing is used to 
force the sheeting with the 
circular frame during 
welding 
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Above—Completing 
bay. Note the 
guide carriage 


Left—The completed 
at South Melbourne, t 
and crowns construct 
are-welding. This 
first known arc-weld: 
holder 


Below—Showing th: 
sheeting. Note sma 
ber of “tack-bolt 
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ARC WELDING GAS HOLDERS 


Advantages of New Method of Construction—Description 
of New Gas Holder—Extension Wall Has Novel Design 


By Joseph Newell Reesom, M. Inst. C. E. 


HILE contining my remarks neces- 





W 


been 


sarily to the structures which have 
fabricated welded 
riveted Melbourne, 
name 


with joints as 
ones in with 


I 


as 


against 
associated, 
that, 


concerned, 


which has been 


think | 


gvasholders are 


my 
may safely say as far 


those erected 
in Melbourne are not only the first struc- 


tures so fabricated in Australia, but also 


in the world.’ Let me say at once that 
in my opinion the advantages of the new 
method of construction are so great that 


in a few years’ time no structure of any 
kind in future will be found to be riveted. 
The 


riveting joints, whether of sections, plates 


question of welding as 


against 


or sheets in any position, may be said to 








The first holders built were with riv- 
eted joints; and it was not until 1920, 
when the collapse of a 3,000,000 cu. ft. 
gasholder at the South Melbourne Works 
took place April 4, 1920, that the 
author decided to employ welding in the 
sheet jointing. 


on 


The collapse of this holder showed that 
the riveted joint was lamentably lacking 
in strength, and a short description may 
be of interest here. The holder was con- 
tained in a brick tank 200 ft. diameter 
by 36 ft. deep, and was of three lifts, the 
inner 191 ft. 6 in., the middle 194 ft. 6 in. 
and outer 197 ft. 6 in. in diameter each 
by 35 ft. deep. The original structure 
was erected in 1890 to the ordinary de- 





have been first considered by me some sign of the period, with lattice vertical 
six or seven years ago; for it may be stays in the inner lift as main members, 
mentioned, en passant, that during the and curved plates as secondary members, 
past nine years no fewer than six gas- which had collapsed through corrosion 
holders ranging from 500,000 cu. ft. to The welded holder at Fitzroy and wear when the destruction took 
3,000,000 cu. ft. have been either con- place. Bent plates formed the cups and 
structed wholly or reconstructed in Melbourne. This work, dips; the inner and middle lift vertical stays being channel 


although large in itself, was performed principally during the 
time the World War and, although efforts 
were made to induce European firms to tender, it was found 
that none were able to undertake the work. 


was in progress; 
To accomplish 
this, then, in Australia by outside engineering firms was im- 
possible; and thus it to that this company, the 
of Melbourne, had perforce to undertake the 
work of construction 


came pass 
Metropolitan 
themselves. Extensive fitting and con- 
structional workshops had to be erected, tools provided, and 
. skilled workmen and a highly efficient draughting staff trained 
from material which had probably no knowledge of gasholder 
The 


were confined to the jointing of sheets; 


construction previously. first experiments in welding 


as it was early appre- 
ciated that the single riveted joint ordinarily employed was 
lamentably weak; and numerous tests were made which dem- 
onstrated this and other serious disadvantages. For some 
time oxy-acetylene welding was employed, but was ultimately 
discarded as unsuitable, largely owing to the difficulty of 
overhead welding: as for instance, the under side joints of the 
Attention to the 


electric welding and numerous experiments—some 250—were 


crown sheets. was then directed use of 


and ulti- 
mately that employed was what is known as the “quasi are” 
process, 


made to test various types of joints and electrodes; 


From the tests, the tensile stress of the joints made 
was invariably found to be equal to, if not greater than, the 
sheets themselves. There were few operators available; and 
those, who professed knowledge of welding, were not always 
suitable; and ultimately the training of the welders them- 
selves had to be undertaken by the company’s own staff. At 
the present time there are twenty-three expert welders oper- 
Their 
work is examined by two foremen, also trained by the com- 
pany. 


ating, and these men have bcome exceedingly expert. 


*Paper read at sixteenth annual convention, Canadian Gas 
Association, held at Ottawa, August 
courtesy of Gas Age-Record. 
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sections. Radial rollers only were provided. At the time of 
its collapse the holder was about 80 ft. high, i. e., the third 
lift was just out of water, when the crown lifted off bodily, 
allowing the to ascend into the air in a solid 
ball which caught fire, either from a neighboring stack or 
from a spark caused by the rending metal on the rapid de- 
scent of the structure. The heat was terrific, and everything 
in the vicinity was either scorched or burnt, but fortunately 
no great damage was done except to the gasholder. The 
clearing the wreckage occupied considerable time, as it 
was necessary to take every precaution to ascertain the real 
cause of the collapse; and it was not until 1921 that a com- 
mencement of the reconstruction was possible. The new 
gasholder was redesigned, and it embraced many novel fea- 
tures. 


inclosed gas 


of 


Description of New Gasholder 


It will be 


realized that as no sheets were being rolled in 
Australia at that time some delay occurred in obtaining ma- 
terial, but the sections employed were generally of Australian 
manufacture, being rolled at the Broken Hill Works at Port 
Waratah, Newcastle, New South Wales. 

A completely new design for the holder was taken in hand 
by the drawing office staff of the company; and, as the dif- 
ferent sections were completed, they were4put in hand in the 
company’s construction shops, thus enabling the fabrication 
of the structure to proceed without delay. A new timber 
framing of improved design was instailed, as well as new tank 
guides. The general dimensions of the new holder are as 
follows: v 

Cups and dips were composed of 12 in. by 4 in. channel, 
and the 22 vertical stays of the outer and middle lifts were 
composed of three channels welded together; this welding 
was intermittent, i. e., not continuous throughout the length 
of the stays. The inner lift framing was paricularly strongly 
built, as the author considers it should be, and consisted of 
two channel iron sections braced together with double trian- 
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‘There is no sub t 
tronger, Softer, Cheaper Wek | 


4 8-K hand pump generator burner is ideal for large we! 





boiler works, railroad shops, ship yards and ste 
where portability is important factor. Raw _ keros 
through torch and retort coil produces intensely hot 
feet long and 9 inches in diameter. Will heat castin 
and other large. pieces of metal to a cherry red in a 
Burns 1% gallons of low grade kerosene per hou 
holds 10 gallons. Six or eight strokes of the pump eve: 
maintains the proper air pressure. 


Price complete with pump, tank, burner, 10 ft. 0: 
RS 8 EAR a eRe > SP $60.00 


iy 
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9-K Air Blast burner is used extensively for heating 
castings of any size prior to welding, straightening, 
lighting cupolas, drying ladles, skin drying moulds, bakin, 
thawing ice out of switches, heating tires, etc. Produces 
red flame 30 inches long and about 10 inches in diamet: 
largest point, which when adjusted to neutral develops cuff ; 
heat to melt cast iron. Consumes about 2% gallons of oil pet nol 
hour. Low grade kerosene, distillate, refuse oil, drainin; 
crank cases mixed with equal parts of kerosene, all give satisfacto; ou 
results. Use 90 pounds air pressure such as is supplied 
garage compressor. 





9 Ale, bli: 


Ps 
ps 


oe ee 


No preliminary heating required. The air pressure siphons | OOI 
oil from the container. When the torch is needed the 
on and the jet of oil ignited. orc 


ee 





Price, Burner, tripod, hose and fittings, eee $30.00 
Burner withoet Wipee s.5 04... 22.50 


10-K Air Blast burner is a small outfit similar to the 9-K, us 
extensively for reclaiming damaged and bent auto parts suc! 
axles, frames and shafts, brazing of bicycle and motor-cycle fram: 
and light preheating. Produces sufficient heat to melt cast iro! 
The blue red flame is 10 inches long and 2 inches in diameter ; 
its largest point and will heat an auto frame a cherry red in fiv 
minutes. An ideal equipment for the garage, auto repair, and black 
smith shop. Uses 80 pound air pressure and consumes abou 
quarts of low grade kerosene per hour. Welded steel tank holds 
1% gallons of oil. The flame lights instantly without previous 
heating and stops burning as soon as the air valve is closed 


Price, Rego 10-K Burner complete....................... $15.00 100 
Psp 
‘al 


TO 
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11-K hand pump generator burner uses low grade kerosene 
is similar in operation to the 8-K Burner. Outfit is extreme! 
light and portable. The red blue flame 9 inches long and 2 inc! 
in diameter produces sufficient heat to readily melt copper 
small size and weight make it useful for heating the ignition ball on 
crude oil engines, straightening frames and axles, thawing roa‘ 
oil sprinklers, etc. Weight 8 pounds, burns 1% pints of low grav 
kerosene per hour. Tank capacity 1 gailon of oil. 
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ood work makes 
satisfied customers 


A Rego kerosene burner will help you 
Ho good work and save you time and 
joney. Concentrates the heat where 
ou want it when you want it. Flame 
ights instantly and stops burning as 
soon as the air valve is closed. Rego 
orches are everywhere used by up-to- 
late welders replacing the old slow 
harcoal preheating methods. 


All Rego Burners are Rego quality 
roducts backed by the Rego guarantee. 
strong, simple non-clogging construc- 
ion saves time and trouble. Designed 
specially for hard, continuous work. 
an be easily cleaned through the re- 
iovable nozzle. 
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gular*bars. The curb angle was of 6 in. by 6 in. by % in. 
splayed to comform to the angle of the crown curb. The 
curb plate and hanging plate were each. of y& in. thickness. 
The vertical stays were affixed to the crown curb plate and 
hanging plate at the top, and to the cup at the bottom of the 
lift. A reinforcement angle was placed under the crown curb 
plate, and strong gusset plates, attached thereto, to the top of 
the vertical stays. The crown sheets, as well as all the side 
sheets, were of ¢ in. thickness and electrically welded to- 
gether by the quasi-arc process. This latter is believed to be 
entirely novel, and presented many interesting features and 
difficulties. In the first place, the sheets, which were of the 
largest size procurable, viz., 8 ft. by 4 ft., were originally 
welded in sets of four on the ground before erection; but this 
plan was early found to be inadvisable, owing to undue dis- 
tortion, and the remainder were erected loose and fastened 
together with bolts smaller than the holes through which they 
passed; thus, 3 in. holes were used and % in. bolts, to enable 
the sheets to move freely and to provide against the distor- 
tion due to contraction after the welding process. It is im- 
possible here to describe in detail the many difficulties met 
with and the many disappointments, which at times were 
sufficient to dishearten the staff; and it was only by the most 
careful attention and experiment that all difficulties were at 
last overcome; and the sheeting as finished appeared as flat 
and perfect as any engineer could wish such a structure to 
be. Carriages were furnished at the top and bottom of each 
vertical stay, the adjustments of these being completed on 
the inflation of the holder with air in June, 1922. 


Excellent Welding Results 


There are 15 miles of welding in this structure, and there 
were not more than six leaks when tested. During the build- 
ing of this holder continuous tests were being made with 
various joints, and these are still being carried out in order 
that the welders themselves and the designing staff may be- 
come familiar with the best types of joint and the best 
method of making them. 

The building of this holder was proceeded with on the 
completion of the South Melbourne structure: and, as such 
pronounced success had rewarded our efforts in face of un- 
paralleled difficulties, the author determined to carry out the 
problem of construction further by constructing this holder 
exclusively by electric welding. The holder originally erected 


here was contained in a brick tank 163 ft. in diameter by 25 _ 


ft. in depth and was of 500,000 cu. ft. capacity. Shortly after 
the author’s arrival in Melbourne it was found to be in such, 
a bad order, and so leaky, that it was. put out of action. But 
the work of construction was delayed owing to more pressing 
gasholder work being essential. The design of the new 
holder provided for a structure of two and three-eighths 
million cubic feet capacity of four lifts, each 35 ft. in depth. 
The original tank was cut out of basalt subsoil; and the 
dumping was unfaced; the result being that disintegration 
had supervened and great boulders had fallen into the tank 
bottom. The base of the dumping was cut back to accom- 
modate the four lifts and it was faced with 12 in. of concrete 
to prevent further disintegration. The tank wall was raised 
10 ft. 6 in. by the erection of a reinforced concrete extension 
9 in. thick at the top and 12 in. at the bottom, extending 
behind the top of the tank wall as an apron to take care of 
the additional pressure of the water exerted on the wall. 
That was especially necessary owing to the street surround- 
ing the yard being some 7 ft. lower. 


Novel Design of Extension Wall 


The design of this extension wall is novel and has proved 
in this and another similar case entirely satisfactory: The 
sixteen guide standards, with their horizontal members, were 
all latticed structures, entirely welded up. The standards 
were formed of two heavy steel channels 10 in. by 3% in. 
and diagonally braced with angle irons. The horizontal 
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struts were composed of four angle irons to wi} 
welded angle iron diagonal bracing, thus forming bo 
These members, with the diagonal ties, were all 
The ties of the lowest bay were screw-adjusted 
second bay was welded up, and so on. At the | 
structure, which was of five bays, wind tie brackets , 
radially inward and were connected with bar ties 
adjustable turnbuckles. All the various members of { 
framing were completely welded up in the worksh 
assembling on the site, and to secure a minimum us 
ice bolts in the field. The four lifts and the cro 
constructed in a manner similar to that of the 
Melbourne holder just described. Here, however, ¢! 
ence gained on the former holder greatly facilitated | 
tion of this one. The total weight of the steel in ¢! 
was about 760 tons; and in sixteen weeks twenty 1 
of whom were welders, completed the erection. T! 
gasholder was subjected to rigorous examination a1 
to be, if anything, a more effective piece of construct 
the South Melbourne holder, and not a sign of 
anywhere discerned. 
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ACETYLENE WELDING USED EXTENSIVELY IN 
PACIFIC COAST MUNICIPAL SHOPS AND 
MOTOR BUS SHOPS 
By C. W. Geiger 

San Francisco, Oakland, and Los Angeles now ha 
cessful operation municipal repair shops for the 
maintenance of motor trucks operated by the va 
departments. 

The San Francisco Board of Public Works maintains 
shops and storage yards known as the “Corporatio: 
consisting of machine shop, blacksmith shop and pai 








General View of Plant Where the Motor Busses are Repaired and 
Garaged in a Manner Similar to Railroad Trains. 


which make all repairs on the motor trucks, automobiles 
equipment of the Street Repairing Department, Street C! 
ing Department and Sewer Repair Department. 

The machine shop, blacksmith shop and paint sho; 
housed in a building of corrugated ircn. The machin 
is equipped with portable acetylene weiding and cutting eq 
ment, which can be taken to any part of the yard for ope 
tion on any of the motor equipment. 

A motor for operating the equipment in the machine s! 
is surrounded with a steel stand which not only protects t 
workmen but, being made of extra heavy material, also su} 
ports automobile engines when they are being repaired 
worked on by the welding equipment. 

At the repair shops of the San Francisco Fire Department 
an acetylene welding torch is used extensively in vario'- 
kinds of welding, and especially in welding the gasoline tank> 
of the various fire equipment. These repair shops are house’ 
in a $100,000 .,reinfofced concrete structure and are equippe: 
for repairing all types of fire fighting apparatus. 
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Acetylene welding is also used extensively in the Oakland 
,unicipal garage and repair shops. The municipal garage and 
pair shops include a complete machine shop, blacksmith 


f 


hop, paint shop and two garages which provide storage for 
cars belonging to the following departments: Street, health, 
park, playground, harbor, engineering, auditors, electrical, 
uilding and public affairs. The garage and repair shops 
maintain and repair all these cars as well as the motorized fire 


.pparatus, chief and battalion chiefs’ cars, two patrol wagons 








Portable Welding Equipment at California Transit Co. Shop in Oakland. 


and all cars operated by the Police Department. A number 
of different pieces of apparatus have been and are being con- 
structed in the municipal shop, these including fire apparatus, 
oil spreaders, trucks, etc. 

The city of Los Angeles maintains four repair shops for 
repairing and maintaining motor equipment of the various 
city departments, all of which use acetylene welding equip- 
ment extensively. These shops are as follows: Engineering 
Department, Power and Water Works Shops, General Shops 
of the Water Department and Fire Department Repair Shops. 

In the Fire Department shops there is a portable welding 
outfit which is used extensively in repairing electric light posts, 
fire and police alarm posts, etc., which frequently are damaged 
by motor trucks. If the repairing to be done to a post is 
very extensive, it is taken to the shop, otherwise the welding 
outfit is mounted on a truck and taken to the post. Repairs 
can be made for about one-third the cost of a new post. 

The problem of repairing and garaging the 100 motor 
buses which are operated by the California Transit Company 
is taken care of by two plants, one at Oakland and the other 
located at Stockton, Calif. 

The Oakland plant is housed in a reinforced concrete build- 
ing located but a few blocks from the company’s bus depot, 
which is strategically located in the business section of the 
city. 

The motor busses are handled in a manner similar to rail- 
road trains. As soon as a bus finishes a trip, it is run into 
the garage and taken to the Inspection Department, and in- 
spected just as thoroughly as a railroad train. 

When a bus is delivered to the Inspection Department the 
front end is raised clear of the floor, so that the inspecter 
can make a thorough inspection of the front wheels, stearing 
gear and axle. After the front end is inspected the rear end 
is raised for the inspection of rear wheels, bearings, brakes, 
axle. 

If after inspection it is found that it is necessary to do any 
welding, the acetylene welding equipment carried on a two 
wheeled hand truck is brought from the Welding Department 
and the work performed. 

The California Transit Company not only make all repairs 
on the busses which they operate, but they also build all 
bodies and sell some. 
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ARC WELDING WORN FLASKS 
By A. M. Candy* 


One of the most recent applications of arc welding in foundry 
practice is that of repairing worn flasks. This operation is prov- 
ing to be such a success and a marked economic saving that all 
foundry superintendents will doubtless desire to learn the details 
so as to take advantage of the process. 

The illustration shows a pile of flasks which have been repaired 
with the exception of the one in the foreground. The upper 
malleable iron lug on this flask shows the hole in it to be worn 
to such a large diameter that the pin on the other half of the 
flask will not fit in it sufficiently tight to hold the parts in suffi- 
ciently good alignment. The practice in the past to make repairs 
has been to ream out the hole to a diameter of 7% inch and then 
press in a bushing having the right diameter hole, namely % 
inch. When the bushing wears too large it is then replaced with 
a new bushing 

The niew method of repair, however, is even less expensive 
and much more satisfactory. The practice is to ream out the 


—— 








Pile of Flasks That Have Been Repaired, The One In The 
Foreground Prior to Repair. 

hole to 7-inch diameter and then fill the hole completely, using 

the metallic electrode arc welding process. A piece of copper is 

placed under the hole and the welding is done, using about 175 

amperes and #y-inch diameter welding wire. The time required 

to weld one hole is about three minutes. 

When these holes are again worn oversize it is not necessary 
to ream them out before the welding operation. The time re- 
quired to weld a hole is then reduced to about two minutes. 

The cost of welding each hole as originally drilled to %-inch 
diameter is about as follows: 


Labor at 70c per hour srisinineaiiaie det aan: BOSE 
Welding wire at 8c per pound... EP aa 0.016 
Reectric power at Sc a K. W. Huo... 0.013 

$0.064 


The question naturally arises as to why it is necessary to drill 
a %-inch diameter hole in the casting when only a %%-inch 
diameter hole is required for the pin on the flask. The reason 
for this is that there will be a layer of very hard chilled high- 
carbon cast steel about yy inch thick in the region where the 
deposited metal unites with the casting, therefore, it is necessary 
to have the original hole % inch larger in diameter than the 
final hole so that no difficulty will be experienced in drilling the 
final hole through the deposited metal. 
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Safety and Common Sense 

T a recent meeting of the National Safety Counci! 

the speakers stated that the most common typ: 
sonal injury in plants where welding operations wer, 
on is burns resulting from contact with hot metal. 
strange that men should have to learn by experience ; 
ciate hot metal with welding operations, but those 
interested in the industry will be pleased to note 
greatest part of the danger which exists is not di 
dangerous element in the apparatus. Personal inju: 
also likely to occur through clumsy handling of hea, 
parts and careless organization of the work. There a; 
many safety rules which have to be observed in the handjj; 
welding equipment. None of them are difficult to . 
Those who come in contact with it need to be cautioned 
the proper respect for the operating rules supplied | 
manufacturers. The welder who uses any common sens: 
never have any accidents. 





The Leak in the Pipe 


y/ = a construction company in the far west 1 

first experiment with the laying of an oil carrying 
line, the story is told that one welder left a small pin hol. 
one of his welds. A small amount of cil leaked out and 
set on fire by a lighted cigar stub thrown on the roadsid: 
a passing tourist. A prairie fire was the result. The we! 
operation was blamed for the entire loss and the expon 
of welding had a discouraging time for a long whik 
industry is having so many big successes in the line of pip: 
welding during the present year that it is interesting t 
view this incident of the early efforts. It may also serv: 
lesson to the engineers who are trying to perfect new app! 
cations and to make welding possible where it has been . 
sidered impossible before. The pessimist will seize upor 
slightest imperfection as an excuse to condemn the process as 
a whole. Get good welders and have the work done right 





Helping Welding Schools Make Good 

CTIVE cooperation will be supplied to welding schools i: 
Au parts of the country through the recently organized edu- 
cational committee of the Gas Products Association. Thx 
investigation made will naturally aim to determine what is needed 
in the way of instruction, which means that critics of welding 
school graduates will be urged to make their wants known. Prac 
tically all of the schools are honestly desirous to make their 
instruction as valuable as possible to the student and his employe: 
They have so far responded gratefully to suggestions for im- 
provement, expressing a willingness to make their instruction 
conform to the requirements of the welding shop. If the work 
of the committee can be carried on as planned it will be one of 
the most constructive activities of the year in the oxy-acetylene 
welding industry. A well equipped school is the ideal place for a 
man to learn the fundamentals of the welding trade, because in 
such a place the entire time, and attention of the personne! is 
given over to instruction. There has always been an impression 
that this instruction is superficial and inadequate, but it need not 
be so. If given proper information as to what is wanted th: 
instructor who has the student welder under his supervision for 
several hours a day can do a lot for him. It is up to the em- 
ployer to take a more active interest in the instruction given, and 
then be prepared to start in with the student where the instructor 
left off and give him the special instruction needed in that par 
ticular shop. There is no better way to advance the welding 
industry than to help these schools in their effort to teach weld- 
ing. It must be remembered that the welding school will con 
tinue to be the only institution properly organized to furnis’ 
new welders until the trade becomes so well established that 4 
satisfactory apprenticeship system can be developed. The schoo! 
system of teaching has no faults which cannot be corrected '' 
criticism is made in a constructive way. The trade will becom: 
more popular and atfract a better class of workmen when t): 
means for learning it are better organized. 
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Each Prest-O-Lite 

user looks to his 

nearest District 

Sales Office not 
for 


ful co-operation 
and advice on any 
matter involved in 





Meeting the Demand 


every Prest-O-Lite cylinder— 
a standard that Prest-O-Lite 
unfailingly maintains bymaking 
its cylinders to its own design 
and under its careful super- 
vision. | 


To meet the constantly grow- 
ing demand for Prest-O-Lite 
service, Prest-O-Lite’s cylinder 
factory is distributing an ever- 
increasing number of new 
cylinders, 


Years of experience in the 
manufacture and distribution 
of Dissolved Acetylene has 
established a high standard for 


An inquiry at our nearest sales 
office will bring you informa- 
tion concerning our latest sales 
and service plans. 


THE PREST-O-LITE COMPANY, INC. 
General Offices: Carbide and Carbon Bldg., 30 E. 42nd St., New York City 
In Canada: Prest-O-Lite Co. of Canada, Toronto 
District Sales Offices 


Atlanta Chicago Detroit New Orleans Pittsburgh 
Baltimore Cleveland Kansas City New York San Francisco 
Boston Dallas Los Angeles Philadelphia Seattle 
Buffalo Milwaukee St. Louis 


Sneot-O-Lite 
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WELDING CRACKS 


IN SIDE SHEETS 


Four Old Timers Give Their Favorite 
Methods of Doing This Class of Work 
By R. P. Palmer 


HILE on a Pullman bound for the south one night, 
I entered the smoking room for my last smoke before 
retiring. The room was occupied by four gentlemen who 
were discussing the topics of the day. 
I had just gotten my cigar adjusted to the right position, 
when one of the occupants started describing a welding job 
that he had done. 


I adjusted my receiving set and settled down to enjoy 
myself, but after listening for some time I decided to do 
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Sketch A. 


some broadcasting. I started by referring to an article which 
I had seen in The Welding Engineer—‘Welding a Pipe Line 
Under Pressure,” and much to my surprise three of the four 
immediately said they had read that same article. So I said, 
“I believe it’s time we got acquainted,” as there were four 
of us in that room who were interested in the welding trade. 

It was not long before the conversation drifted to the 
subject of welding cracks in side sheets. I believe this is 
about as difficult a line of work as you will find in welding. 

The first man explained his method as follows: ‘The 
difficult part of welding a crack in a side sheet of a fire box 
is not the placing of the metal in the V, nor is it the proper 
fusing, but it is expansion and contraction. 

“When I am called upon to weld a job of this kind I 
first V out the crack with a cutting torch, then I measure 
the length of the crack and start at the bottom and make 
a cut the same length as the crack in an upward direction at 
a forty-five degree angle with the crack. I next V this out, 
then I start at the top of.the crack and make a similar cut 
the same length in a downward direction at a forty-five de- 
gree angle and at the three corners I make a round corner 
instead of a square one. I use the electric process for weld- 
ing, using five-thirty seconds size wire. 

“I commence welding the original crack marked 1 in 


sketch A. After completing this weld, I mark the remaining 
part in six-inch lengths. Now, if you have been using your 
grey matter you will see that the part marked 1, which I 
have just finished, is one hundred per cent strong. We next 
weld two, then down to three and so on until complete. 
Now if you will notice where the pull is going to be, you 
can see number 2 will draw up, but number’4 will draw at 
an angle. Let’s draw a line to number 3, you can now see 


the contraction is equalized so that no part has 
strain. I have used this method a number of 
great success.” 

Well, as this was the end of the first welder's 
second one started, but a third interrupted him by 

“Did you see that article in The Welding Engin. 
that fellow Shep wrote about a welder he saw wi 
weld and not have any sparks flying from the weld? 

Well, I'll say this much, if Shep has tender feelings 
glad he was not present, but anyone is liable to mak 
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Sketch B. 


takes, so we decided since it could not be true it was a 
of too much enthusiasm. 


Well at last number two got the floor and proceeded 
explain his way, which is as follows: 

“I first V out the crack with the cutting torch then finis 
the V with a chipping chisel so that I get clean metal 
weld on. I start at the top and mark the crack in four-in 
lengths and start at the bottom of number 1, (sketch B) and 
weld up. After completing number 1, I start at the botto: 
of number 2 and weld up to number 1, and so on until co: 
plete. Of course I do not say this will hold every 
but I have fairly good success and use either the electri: 
the acetylene process.” 

As soon as number two had finished his story, the hit 
occupant of the room, who was an old man, began by saying 
“IT am very glad to know that you boys are not oi 
selfish nature. I mean by that, that you are willing to tel 
other people your experiences that they may profit by then 
If you were to know all about welding and were to keep 
it to yourself, when you die no one has gained by your © 

perience.” 

Number three said he wanted to tell us about one job h« 
did: 

“The crack was in a side sheet and was thirty-two inche- 
in length. It was vertical and extended through eight sta) 
bolt holes. We removed the staybolts and V’ed the cra: 
with a cutting torch and finished the V with a chippins 
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chisel. I used the welding torch to heat the metal adjoin- 
ing the crack, and used a fuller to drive the edge in about 
three-eighths of an inch. (See sketch C.) This was to take 
care of contraction. I next tacked two welding rods on a 
piece of boiler plate, one-quarter inch by one and one-half 
inches by thirty-two and one-half inches. I bent the rods 
and inserted the plate in the crack, then pulled» on 
the rods until they straightened and allowed the 
plate to fit against the side sheet, completely covering 
x crack. I next got eight staybolts made so that they 
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Sketch C. 


would be a tight fit in the holes of the side sheet, began 
welding at the bottom of the crack, using oxy acetylene 
and as soon as the weld was complete I went outside and 
began to screw the staybolts in. The end of the staybolts 
came directly against the plate which I put over the crack. 
I continued to force the bolts in, giving each one the same 
amount of turns, and they forced the welded part out flush 
with the side sheet, and that job has been holding for eight 
months without further trouble.” 


Well my turn was next so I started like this: 
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Sketch D. 


“Small cracks in sidesheets are quite common. They 
usually start between two staybolt holes, about four inches 
in length. The welder is called to the job and he says, 
‘that is just a small job,’'and he proceeds to weld without 
giving expansion and contraction a thought. 


“The result is that the engine makes about two .rips and 
then there is a crack about one foot in length, inchiding the 
old weld. The best way to overcome this is to first V the 
crack and be sure it is quite clean to work on. Next be 
sure every drop of metal is properly fused, and after start- 
ing to weld a crack be sure there is no interruption. After 
the weld is complete, using either electric or acetylene, start 
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and one-half inches wide the entire length of the weld, keep- 
to heat at number 1, (sketch 1) and heat a place about one 
ing at least three inches away from the weld at all times. 
Keep passing the torch over the entire length of the heat. 
Take a damp piece of waste and rub on your weld to induce 
contraction, making the waste damper until the weld is al- 
most cold. 


“Now you can see what has happened. The contracting 
weld has stretched the adjoining metal. You say the weld 
will be hard because we cooled it too quick. No, it will not. 
The heated surrounding metal will cause the weld to get 
hot enough to anneal it and no trouble will be experienced 
and I will positively guarantee this method.” 

Upon looking at my watch I found it was past bed time, 
so we all retired, hoping to meet again. 


SMITH ANNOUNCES NEW CAST IRON REPAIR 
PROCESS 


A four-page circular just issued by Smith’s Inventions, Inc., 
Minneapolis, Minn., features the use of a new product called 
Smith’s A-MAL-GAM. This is a newly perfected material 
and claims that anyone wanting to use a torch can in a few 
minates weld cast iron with bronze without preheating. It is 
recommended for use in the following jobs: Pin or blow holes, 
cracks or breaks in cylinder heads, water jackets, etc., scorched 
cylinders, automobile parts, air compressors, rotary pumps, 
pump castings, water tight castings, plumbing tight fittings, 
cracks and vacuum systems, hot water filling boilers, hot 
water boilers and steam radiators, cast iron and steel and 
copper water tanks, commutator ends, motor frames, cast iron 
chemical apparatus, general engine room repairs, water mains 
and fittings, brass to cast iron welding, copper to cast iron 
welding, steel to cast iron welding. 

The following directions for the use of this new compound 
indicate the ease with which some cast iron repairs can be 
made. Chip or grind out the crack to form about a 90 degree 
groove. Use a welding tip to bring a spot on cast iron to a 
dull red head in about one minute. Heat the bronze rod and 
tip into A-MAL-GAM. Rub the A-MAL-GAM into the break 
and as soon as the iron reaches a dull red heat start welding. 
In welding breaks over 2 or 3 in. long, it is best to weld only 
about 2 in. at a time. See that the A-MAL-GAM runs ahead 
of the bronze. 

The A-MAL-GAM is packed in a moisture proof non-tip- 
ping can, so designed that the user can reach all the corners 
and get the use of all of the contents. 


ASSOCIATION OF IRON AND STEEL ENGINEERS 
TO MEET 


John F. Kelly, National Secretary of the Association of Iron 
and Steel Electrical Engineers extends to the readers of the 
Welding Engineer, a special invitation to attend the iron and 
steel exposition, being held at the Broadway auditorium, Buffalo, 
New York, September 24th to 28th, 1923. 

Over one million dollars worth of apparatus will be on dis- 
play and will represent what one hundred and fifty of the 
largest manufacturers in the United States have developed for 
the use of the industries during the past year. 

A special feature will be the complete electrified foundry 
which will be in actual operation producing finished castings. 
Starting with the electric furnace, every operation known in 
modern foundry practice will be exemplified and as this is the 
first time that this feat has been attempted in America, it will 
attract thousands of foundrymen from all over the United States. 

The technical sessions which are held in connection with the 
iron and steel exposition have all been prepared with a view of 
imparting the practical experiences and data obtained by the 
engineers in the field of operation. 
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Hints for the Welder 


When you finish an interesting piece of work, can you set down on paper the manner in which you 


went about the pb . how you prepared the work and how the job was done ? Have you learned some 

litle stunt every welder ought to know ? Contributions to this depart 

down any old way — JU polish rt up. Make a rough pencil sketch and our 
ny wtf P 7 hall om 

tine. Pine drawings are more practical than photographs 

are waiting. L.B. Mackenzie, Editor. 


‘ment are pad for. Werte it 
will 4x tt up 
. Do it today — the men on the fring line 








WELDING SAVES TWO-THIRDS THE COST OF 
REPLACING BROKEN WHEEL 
By E. A. Olden 


One of the most interesting jobs handled in our shop was a 
cog wheel and arm of a portable gas engine saw rig. The 
cog wheel was about 10 inches across and the saw is attached 
to the arm at A. It was brought to our shop last spring 
by a farmer, who insisted that we weld it, and you couldn't 
blame him, for a new one would cost around $18.00. (It 
was broken by a tree falling on it.) We advised him to 
get a new .one, because we hated to tackle the job and be- 
cause it might not turn out to be satisfactory. However, 
after it had lain around two or three months and I ran out 
of something to do, I gathered up the pieces and prepared 
the broken edges with a file, and proceeded to stick them 
together. 

I have numbered the broken pieces, as I welded them 














Reclaiming Cog Wheel and Arm of a Portable Gas Engine Saw Rig 


in numerical order. After I had welded No. 1 and No. 2, I 
took this part of the wheel and set it against 3, 5, 6 and 4. 
Somehow it had expanded about the width of a match wider 
across from 3 to 4. So I filed it down a little at 3 and 4, 
and I divided the distance, making it extend slightly over 
at 3 and 4, instead of letting it extend over at either 3 or 4. 
Of course I took care to make the broken parts line up. 
Next I took the lower part of the wheel and braced it 
well in a fire place with the broken parts up. Then I set 
the part I had welded on top of it, bracing it in position. 
After preheating I stuck it well at 3 and 4. Then I turned 
the wheel on its side in the fire and welded 5 and 6 on one 
side. Then I finished 3 and 4, then turned it over and 
finished 5 and 6. I covered it up with ashes in the fire and 
left it to cool. It came out all right and it would take a 
good eye to tell whether the part of the wheel I put on 
at 3 and 4 was any wider than the other part. Next I welded 
No. 7 on the arm. It was broken right along the edge of 
the key seat and then across. This part I welded on the 
inside first. This causes it to draw firmly together, making 
it fit in the hub of the wheel. It also causes the drive shaft 
of the engine to fit in the arm. It is essential that this part 
be welded on the inside first, or else it must be firmly clamped 
together, otherwise it will tip up and won't fit and will have 
to be filed down. It is hard to do a square fitting job alorg 


the key seat, but if the oxygen is kept low during the \. 
ing it can be filed to shape. Perhaps another and jus; 
good way would have been to have welded this arn 
piece No. 7 right into the wheel, making them all one ; 
This may not be as good as a new wheel but the owne: 
the job done for around a third of what the cost . 
parts would have been. 





HANDY TOOL FOR SHEET METAL WELDERS 
Editor: 

I am sending you a sketch of a tool, that will pract 
give the sheet metal welder an extra hand while tacki; 
metal up to 14 gauge. It can be made any size desired, but | 
find that about 16” by 2%” over all, with the handk 
longer than the palm of your hand is wide, (about 3 
the best, because at certain times you can use your shoulder 
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by Welding. 
Handy Sheet Metal Tool. 

to help bear down and your hand will act as a cushion. The 
pipe should be flattened out a little to give an oval grip 
and should be welded to the washer. The washer should 
be dished, and large enough for the hand to rest on so you 
won't have to grip so hard on the tool. The handle should 
be brazed in place so if you want to change for a different 
size you can heat it up and knock it off easily. The bar 
should be %” or slightly thicker, because metal can quite 
often be put in place with a twist instead of a push, and 
the width helps. The head of the bolt should be built up 
to the desired size. The bolt should be about %” and have 
a lock nut on each side of the bar and a set screw in the head 
This will let you move the driver to the position you find 
most convenient. The notch that is in line with the screw 
driver should be on the bottom when the screwdriver is on 
the left, (for right handed welders.) The free notch, on top. 
is to be used when the sheets are in line and there is no use 
for the driver. To use, tack both corners first. Then tack 
the places that are the most out of line. Use the screw- 
driver to hold the part out that tries to buckle in and th: 
notch to bear in with. As the tacks get closer, change to 
the notch on top and just use the screwdriver as you would 
a separate pry when necessary. The screwdriver should be 
made of good material and ground as thin as possible. |! 
it bends or cracks, regrind and lower iti. 

R. J. Liechte 
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. Straight seam welding of tanks by G-E 
Automatic Arc Weider. 


Building up shaft by G-E Automatic Arc Welder. 








Automatic Arc Welding 


The above picture shows 50 tanks welded by a 
G-E Automatic Arc Welder in a half day, as 
compared to 21 tanks welded by the handmethod 
in afullday. The metal welded is 1/8” thick by 
24” long. 


Through this automatic application of the electric 
arc, a steadiness of the electrical conditions in the 
arc is obtained and maintained, resulting in a uni- 
form and high quality of weld—and higher speed. 
Higher welding speeds produce lower welding costs, 


The principal field for the G-E Automatic Arc 
Welder is the production, by welding, of duplicate 
objects in considerable quantities. 


Its greatest use is for straight line seam, which is 
the simplest form of weld—but it also does effi- 
cient welding of circular seams, and in building up 
processes on metal. 


G-E welding engineers will cooperate with you in 
making suitable applications of the Automatic 
Arc Welder to processes of production in your 
plant. Ask them. 


General Electric Company 
Schenectady, N. Y. 
Sales Offices in all Large Cities 


GENERAL ELECTRIC. 
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GAS WELDING IN 





CITY GAS PLANT 


Underground Steel Main Construction—Welded Steel Pipe and Extra-He. \, 
Flanged Steel Valves with Welded Companion Valves Put End to Leak.\0¢ 


By £. E. Lungren t 


HE application of the process of acetylene welding in 

the city gas industry is a distinctly unique one when 
considering underground steel main construction, especially 
because it covers'a field which is very large in its scope, and 
because in this branch it probably stands alone as a prac- 
ticable means of welding pipe. It is amazing to consider 
what a wide outlet the gas industry provides for welding 
material if the proper missionary work is done, for we find 
a gas company in practically every city in the land. The 
continual growth of the gas industry is an assured fact, 
and we believe the future will bring an unbounded demand 
for this fluid heat for industrial and domestic purposes. 
There is scarcely a gas company which has not more than 
doubled its sales in the last decade, and present economic 
conditions point to an even greater increase in the next. 
This necessitates the rebuilding of distribution systems, the 
extension of existing mains and in a great many cases it 
requires higher pressure on gas lines. The question then 
arises with the distribution engineer of how he can best keep 
pace with modern practice in pipe-line construction. 


The adoption of the practice of welding steel pipe has 
proceeded to such a stage that it is no longer experimental, 
and there are certain very definite reasons why it has the 
advantage over other methods. The mere fact that most 
of the larger companies have taken up the process and use 
it very extensively is proof that they are finding it of dis- 
tinct advantage. The natural gas companies which deliver 
great quantities, of gas under high pressure were pioneers 
in pipe welding on a large scale, and they have adopted it 
quite generally especially in the southwestern field. 


The company with which I am associated has welded all 
its lines for the past seven years, and from this experience 
we are in a position to state why we have found welding 
more advantageous than the use of screw pipe. Perhaps 
the most outstanding advantages of welded joints are the 
reduction in leakage, the increased strength of the lines, and 
the lower cost together with more rapid progress in construc- 
tion work. 


The most important of these is the matter of leakage. 
Our company has about 370 miles of high-pressure trunk 
lines carrying artificial gas at initial pressure of from seventy 
to ninety-five pounds, and some 900 miles of mains oper- 
ating under medium and low pressures. The majority of 
these lines were laid with screw pipe and as may be ex- 
pected, the screw joints are a continual source of leakage 
trouble, necessitating the expensive practice of covering the 
couplings with rubber-gasketed leak clamps. This expense, 
however, is a small matter compared with the value of the 
gas lost through leakage, which is a staggering figure. Lines 
laid with screw pipe may be made gas-tight when installed, 
but we know that a great many joints will develop leaks 
while in service, and it is in this point that the welded joint 
shows its chief advantage. The welded joint, when properly 
made, is as impervious to leaks as the pipe itself, and when 
found to be perfect on its original test we have positive 
assurance that no leaks will develop in service. This state- 
ment is substantiated by our experience with 172 miles of 
welded pipe lines, ranging in size from 1%" to 12” pipe, 
the: greater part of which are carrying gas at high pressures, 





*Paper read. befoye the International Acetylene Association, 
Chicago, October 26, 1922. 

+Western United Gas and Electric Company 
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and which have been in service from one to seven y. 
have had practically no maintenance work on any 
lines and we know from the examination of a nu 
joints that they are in as good condition as the day th 
installed. 


Next in importance to the development of joint 
the constant danger of line breaks, due principally 
traction stresses and sometimes to a combination 
traction with stresses caused by improper installation 
line. In the case of the screw pipe line the weakest 
is in the joint, due to the reduction in area at the | 
whereas in the welded line the joint may be made « 
greater cross-section area than the pipe, which makes , 
a line of uniform strength throughout. Regarding co: 
tion stresses it is very rare to find gas lines subject. 
temperature variation of more than 100°F, and throug! 
range the stress set up is scarcely more than one-thi: 
the ultimate strength of the steel. Hence we have not fou 
and do not expect to find a line-break except at a weak | 
where there is a fault. Then, too, all cast-iron 
which are a source of weakness, can be eliminated sinc 
welder can make any kind of fitting that is desired in t 
field. By the use of extra-heavy flanged steel valves wit 
welded companion flanges, which have as great strengi 
as the pipe itself, we obviate the necessity of expansion joint 
and our line becomes practically one solid piece of steel 
Such strength can be approached in no other way. 


hittin 


As an example of the resistance against contraction stresses 
we have a 4” welded line twenty-two miles in length laid 
in very rugged country where there is scarcely any level 
ground or straight right-of-way, and which was laid in 
plowed furrow with less than twelve inches of covering 
This line, which we know has been subjected to very sever: 
strains, has given no trouble whatever in three years servic 
This also demonstrates the feasibility of laying welded lin 
at a shallow depth when other conditions permit. 

When considering the strength of welded joints we must 
not overlook the possibility of an imperfect weld, for we 
have had several welded joints break, due to improper care 
on the part of inexperienced operators. Four clean breaks 
in welded joints out of about fifty thousand joints made has 
been our experience, but ‘we think this is a good record when 
consideration is given to the fact that we have trained most 


of our operators, and during the development stage in any 
craft misfits will always be found. Mention of this impresses 
onus that great care should be exercised in choosing oper- 
ators. We have never had a faulty weld by any of our 


experienced men. 


When we decided to adopt the welding process in laying 
mains the matter of cost was scarcely considered, for the 
company was determined to put an end to the leakage 
problem as far as new lines were concerned, with almost 
no regard for cost. Some fear had been expressed that the 
high cost of welding would make it prohibitive. On the 
contrary we found after our first year of welding, during 
which we installed about fifty miles of pipe lines, that the 
cost was actually somewhat lower than it had been for screw 
joint lines which were installed by well organized crews 
with years of experience. This is a fact which we have 
determined to our own satisfaction, and still we think tha! 
the matter of comparative cost is of too little importance 4s 
a balancing argument to be compared with the other advan- 
tages of welding. 
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Analysis: 

Carbon not more than 0.18% 
Manganese not more than 0.60% 
Phosphorus not more than 0.025% 
Sulphur not more than 0.04% 
Silicon not more than Trace 

Analysis: 
Carbon not more than 0.06% 
Manganese not more than 0.30% 
Phosphorus not more than 0.02% 
Sulphur not more than 0.04% 
Silicon not more than Trace 
“RACO” 
Analysis: 
Carbon not more than 0.18% 
Manganese not more than 0.60% 
Phosphorus not more than 0.025% 
Sulphur not more than 0.04% 
Silicon not more than Trace 
Analysis: 
Carbon 0.85-1.10% 
Manganese 0.30-0.60% 
Phosphorus not more than 0.04% 
Sulphur not more than 0.04% 
Silicon “ not more than 0.04% 
“RACO” 
Analysis: 
Carbon 0.85-1.10% 
Manganese 0.30-0.60% 
Phosphorus not more than 0.04% 
Sulphur not more than 0.04% 
Silicon not. more than 0.04% 
Analysis: 
Carbon not more than 0.06% 
Manganese not more than 0.30% 
Phosphorus not more than 0.02% 
Sulphur not more than 0.04% 
Silicon not more than Trace 





“PACD” MILD STEEL WELDING WIRES | 
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From —REID-AVERY COMPANY 


| Qlet and Washington Ave.. 
Ne PA 


Colored labels in this style identify each different 
kind of RACO WIRE. 
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ELECTRIC “RACO” OXY - ACETYLENE 


MILD STEEL and IRON WELDING WIRES 
“RACO” BLUE LABEL 


PHILADELPHIA, PA. 


This wire is admirably suited for all general repair and production 
work. For welding mild steel, structural shapes, plates, bars or low 
carbon steel forgings and castings. It is unusually smooth in finish and 
free from any trace of grease or rust. 

The steel from which “Raco”’ Electric Welding Wire is manufactured 
is made by the basic open hearth process and the wire is drawn with 
great care to insure evenness in structure. 


“RACO” WHITE LABEL 


Chis wire may be used with success wherever imported Norwegian or 
Swedish wire has been considered necessary. 


COVERED YELLOW LABEL 


“RACO” Covered Electrodes are used with either alternating or direct 
current where bare wires will not give satisfactory results, 


“RACO” HIGH CARBON 


for welding with direct current high carbon steel and worn surfaces 
where great resistance to abrasive wear is desired such as rails, frogs, 
switch points, bearing surfaces, etc, 


HIGH CARBON COVERED 


for welding with alternating current high carbon steel and worn surfaces 
where great resistance to abrasive wear is desired, such as rails, frogs, 
switch points, bearing surfaces, etc. This wire is manufactured especially 
to conform to specifications E-No. 1C of the AMERICAN WELDING 
SOCIETY. 4 


“RACO” RED LABEL 


“RACO” MILD STEEL RODS FOR OXY-ACETYLENE WELDING 
Copper Coated 

Answers the usual railroad, shipyard and industrial requirements as 
are allowed by authoritative regulating bodies such as the American Bureau 
of Shipping, the Interstate Commerce Commission, etc. 

The Reid-Avery Company produces “Raco” Welding Wires only. 
It has no other welding interests. This fact in itself is a guarantee 
of quality and satisfactory service. 


The analyses presented here, and which may be thoroughly de- 
pended upon, make it possible to standardize on one or two wires 
for all, or practically all, uses. 


Each package bears a tag plainly indicating customer’s requisition 
and order numbers as well as grade and size of wire. 


Inspection may be made either at our plant or at destination as 
may be most convenient. 


“Raco” Wires are uniformly well finished—bare wires are smooth and absolutely free from grease or rust. Cov- 
erings, where used, are carefully baked on to insure permanency. 


Samples for testing and descriptive 
booklet sent promptly 


REID-AVERY COMPANY 


(INCORPORATED) 


AND WASHINGTON AVENUE 
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I have remarked that in welding pipe lines more rapid 
and smoother progress can be made. The twenty-two mile 
line of 4-inch pipe which I mentioned was completed in 
less than two months, using six welding crews, which is 
much faster than we ever laid a similar amount of screw 
pipe. The ease of organizing welding crews has very much 
to do with the rate of progress in line work, there being 
more individual work and less of the team work of brawny 
men as required in screw pipe line construction. 

The welder is master of the steel and this means a great 
deal in pipe-line work which is often done in isolated places, 
far from the machine shop or jobbing house. He needs 
only his welding material and the pipe to complete a line 
through the most inaccessible places, since he is able to cut 
and weld to shape the pipe into any kind of a special fitting 
that may be required. There are no rush trips back to the 
shop for special wrenches, dies, or fitting, etc., on account 
of unforeseen conditions which always seem to occur on a 
rush job. 


In pipe-line construction there need be no _ particular 
cooperation between the welding crews and the trench exca- 
vation in a great many instances. In fact a great deal of 
the welding may be done prior to trenching, as it is very 
often possible in rural districts to make up long sections 
which can later be tied in before dropping into the trench, 
a practice which is quite impossible with screw pipe without 
the use of the rubber-gasketed sleeve. The line may be 
built entirely above the trench, tested for leaks and rolled 
into the trench. Ordinarily no particular care in handling 
need be exercised with the completed line of the smaller sizes, 
for a little rough usage at this time may prove to be a 
good test of the joints. One of our earliest jobs was a 
five-mile run of 8-inch pipe which had no valves or fittings 
throughout its length. The line was made up in sections 
with the pipe set up on blocks, which allowed turning so 
the operator could always weld on the top of the pipe, a 
method which we call the turning weld. When the section 
became unwieldy it was tied in to the end of the main which 
had been completed and which had been retained above the 
trench. On this line about 85 per cent of the joints were 
“turning” welds and only three joints were made in the 
ditch, one at each end of the line and one at a river crossing 
below the river bed. 


Aside from its use in pipe-line construction, the use of the 
oxy-acetylene torch in the gas industry is not different from 
what we find in the arts generally. In the gas manufactur- 
ing station it is one of our most essential tools and we are 
constantly learning how to make it do more of our con- 
struction and maintenance work in a time-saving and efficient 
manner. We have made rapid repairs to boilers, tanks, 
shafting, steelwork and castings generally in cases too 
numerous to mention. One job which consisted of repairing 
a gas holder at one of the smaller stations proved welding 
to be a very good way out of a very bad bargain. 

The holder, which has 30,000 cu. ft. capacity and is forty- 
four feet in diameter, was in need of an entire new crown. 
To rebuild the crown with riveted plates was out of the 
question since the gas service could not be discontinued 
for the period required. The possibility of welding an entire 
new crown was then resorted to. Before shutting down the 
holder the steel plates were all prepared to match. After 
landing the holder, the plates were hoisted into position, 
welded together and the whole welded to the outer edge 
of the existing crown just inside the circumferential rivets. 
The job was done in about eighteen hours, and it proved 
to be entirely successful. 

Referring again to the adoption of oxy-acetylene welding 
by the gas industry it may not be amiss to make recommenda- 
tions based on our experience in seven years practice. 

1. All steel gas mains should be laid with welded joints. 
2. Great care must be taken in employing operators of 
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sufficient experience, and operators’ working 
tions should be made as comfortable as possibl. 

3. Standard makes of welding apparatus should bh, 
as it is poor economy to experiment with the ch. 
and untried grades. Apparatus manufacturers <} 
be very explicit in their directions regarding p; 
care and handling of regulators, gauges and 
in order to insure safety, and to guard against | 
age of gases. 

4. We have found the 45° bevel on pipe ends to }. 
suited for welding, and we specify this in al! 
chases, 

5. We believe the slightly greater cost of Norway, 
warrants its use to the exclusion of cheaper grad 

_ We use the ¥-inch wire in practically all work 

I wish to acknowledge the assistance of Mr. C. C. Boa: 
man, of the Western United Gas and Electric Compa: 
in the preparation of this paper. 





F. A. WILSON-LAWRENSON T OSTUDY ECONOMIC 
CONDITIONS ABROAD ° 


Too Close Application to Business Causes Resignation from 
Union Carbide & Carbon Co. 


For the purpose of making an intensive study of economic a: 
business conditions in Europe and Asia, covering a period 0! 
several months, Mr. F. A. Wilson-Lawrenson has resigned his 
executive positions with the Union Carbide and Carbon Corpo: 
ation and its various subsidiaries, with which he has been con 
nected since 1917. Too close application to his heavy duties as 
Vice President in charge of sales of the Prest-O-Lite Compan) 
Inc.; of the National Carbon CompAny; of the American F\ 
eready Works, as well as in other capacities, have made it nec: 
sary for Mr. Lawrenson to conserve his health, which 
devotion and strenuous work on behalf of public and civic enter 
prises has somewhat impaired. The change of interests involved 
in the extensive travel abroad that he has planned will give him, 
it is thought by his medical advisers, the much-needed relief 


Since the war period, during which Mr. F. A. Wilson-Law 
renson served the government as assistant Food Administrator 
for New York, he has been markedly prominent in public and 
business life. As President of the Advertising Club of New 
York his progressive and constructive labors did much to bring 
that organization into international prominence, and he was ap- 
pointed by the President of the Associated Advertising Clubs ot 
the World as a special delegate to visit London and consult with 
the Prime Minister, Mr. Bonar Law and the leading business 
men and publishing interests in England as to the advisability of 
holding the International Advertising Convention in London in 
1924. After several months travel through England and th: 
European countries, he arranged for the visit of a huge British 
delegation of advertising men and newspaper men who succeeded 
in securing at the Atlantic City Convention the pledge of Ameri 
can advertising men to visit London in 1924. For his services 
in this regard Mr. Lawrenson was honored with membership in 
the Thirty Club of London. 


As chairman of the Committee on the Economics of Advertising 
Mr. Lawrenson made many constructive contributions to this 
phase of the commercial life of the United States. The Civitan 
Club of New York was organized by Mr. Lawrenson and under 
his presidency the Club has taken an active and progressive part 
in civic betterment. As a member of the Publicity Committee 
on the celebration of New York’s Silver Jubilee he was able to 
do much brilliant work which contributed in a great degree to 
the success of that municipal enterprise. 

There are few men whose work among the electrical and 
hardware interests of the United States are better known. !t 
was with great regret that the Union Carbide and Carbon Corp- 
oration accepted Mr. Lawrenson’s resignation, but it is felt that 
the work he will be able to do in the next few months in Europe 
and Asia will be of great help to American business. 
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THE WELDING ENCYCLOPEDIA, Second Edition, 
is the most complete compilation of welding information 
ever published. 

No matter how much welding you do— 

No matter what kind of welding you do— 

No matter what welding process you use— 


If you Weld, you need this books 


It describes in detail the theory 
and practice of every welding 
process. 

It tells how to weld every 
weldable metal by each of the 
welding processes. 

It gives detailed instruc- 
tions for handling the impor- 
tant welding jobs, such as 
boiler welding, sheet metal 
welding, tank welding, 
pipe welding, etc. 

It tells how to pre- 
pare parts for welding. 

It tells how to install 
and care for welding 
equipment. 

It explains the 
meaning of all words 
and terms found in 





FOR THE OXY- 
ACETYLENE WELDER 















welding literature. 388 Pages 
It tells where to 550 Illustra- ; 
buy allstandard tions 
makes of welding Leather 
apparatus and sup- _ Grain 
plies. Limp 


Binding 





FOR ALL WELDERS 


CONTENTS 





FOR THE 
THERMIT WELDER 


1. Illustrated encyclopedia covering all words, 
terms, and trade names used in welding. 


2. Oxy-Acetylene Welding.—Aluminum, Steel, 
Cast Iron, Copper, Brass, Bronze. (Full in- 
structions for welding each of these metals.) 


3. Electric Arc Welding.—Complete instruc- 
tions for welding all metals, studding, cutting, 
etc. 


4. Electric Resistance Welding. Includes 
Butt Welding, Line’ Welding, Percussion 
Welding and Spot Welding. 





5. Thermit Welding.—The most complete 
treatise on this process ever published. 


6. Boiler Welding.—An important subject for 
the welder to study. 


7. Complete chapters on Pipe Welding, Rail 
Joint Welding and Tank Welding, explaining 
procedure in detail. 


8. Heat Treatment of Steels. 


9. Rules and Regulations—What can be 
welded, and what cannot be welded. Rules 
also govern the installation and operation oi 
equipment. 


10. Charts and Tables—A fund of welding 
information at a glance. Includes color chart 
showing colors at various temperatures, and 
color chart showing proper adjustment of 
oxy-acetylene welding flame. 


li. Condensed Catalogs—Up-to-date infor- 
mation about the leading makes of welding 
apparatus and supplies. The Buyers’ index 
is a convenient and reliable guide to the man 
who purchases or recommends welding ap- 
paratus. 


ere 


Send the Coupon 
Today 


Order with this cou- 
pon enclosed check or 
money order for five 
dollars. If, after keep- 
ing the book five days 
for examination, you 
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Welding Engineer Publishing Co., 
608 S. Dearborn St., Chicago, Ill. 

Please send me a copy of The Welding Encyclopedia, Second Edition, for 
which find enclosed five dollars. [| understand that I may keep it for five 


days for examination and if it is not satisfactory | may return it and you will 
refund the purchase price. 


ment 


are not satisfied with it, Name * .......diiniahe~- 
you may return it at 
our expense and the Street peal via 
purchase price will be 
promptly refunded. Ba kage AR hs eI 
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Electric Welding in Railway Shop: 


Its Application and Use in Locomotive Construction and Repair 


—FEarlier History of Welding — 


By W. E. 


HE actual saving in dollars and cents plus other resulting 

economies such as the reduction in time for renewals and 
repairs. restoring worn or broken parts, etc., through the applica- 
tion of thermit welding, electric and gas welding and cutting in 
railway, industrial and marine fields, will run into the stupendous 
figures of hundreds of millions of dollars, 


Practice in Locomotive Shops 


Symons 


The purpose of this article is to show the importan 
tion from a paper by Mr. Harry Ruck-Keene read at the | 
neering and Machinery Exhibition in London, September, 19 

“The ordinary form of welding can certainly not be 
new process, for though I have been unable to find who 
first discoverer of the art of welding, yet on referring | 
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Fig. 1—Comparison of Riveted Seam and Electric Welded Joint with Examples of Defective Workmanship. 


value of electric welding in the construction and maintenance of 
railway equipment, and we expect to present in a future issue 
the application and use of the thermit and gas methods. 

Earlier History of Welding 

Electric welding by the antogenous process has only been suc- 
cessfully applied in modern times, although welding as an art no 
doubt dates farther back than most engineers or mechanics may 
think it has been practiced. 

Electric welding was successfully accomplished in the United 
States by Elihu Thompson along about the year 1877, or 46 years 
ago. His system or method, however, is what is known as the 
pressure or butt welding process, and in reality is confined largely 
to a field unto itself. That the art of welding is one of the 
earliest discoveries of man seems to be supported by quotations 
from a number of very reliable authorities on the subject. 

In the work of Dr. L. A. Groth, we find the following quota- 





*From Railway and Locomotive Engineering, 


fourth Chapter of Genesis, I find that Tubal Cain (who |i 
about 3,950 years before Christ) is there described 
structor of every artifice in brass and iron!” 

So we may fairly conclude that the ordinary form of welding 
was known in those days; but to come down from the days 0! 
Tubal Cain to more modern times, it was the practice of severa! 
well-known firms in making iron boilers to weld the longitudinal! 
seams of the shell plates instead of riveting them, and in 15/4 
some exhaustive tests then made proved the efficiency of thes 
welded seams to be 70 per cent of the solid plate. The 
by Dr. Groth, then described in detail repairs made to modern 
boilers, both by the oxy-acetylene and electric welding process: 

Baldwin Locomotive Works Leaders in Electric Welding 

Among those who first recognized the great value of electr: 
welding in the construction of locomotives was the Baldwin 
Locomotive Works of Philadelphia, whose business has grow 


as an i 


articie 


2x15 


from the little Ironsides of 1832 which had cylinders 9! 
inches, steam pressure of 55 pounds and total weight of 11,000 
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NONOX SWEDOX SQUARE () CASTOX 


MANGANOX 

LEKTROX SWEDOX | 
GAS CARBOX ——— | 
ARC CARBOX BRONZOX 

BRAZOX 

var TOBIN BRON | 

NICKOX BRONZE | 
KROMOX COPPER ALLOY RODS 
RAILOX COATED ELECTRODES 

CASTOX 


CASTOX-BRONZOX 
ALUMINOX FLUXES. 





American Welding Society Specifications E No. 1-A; E No. 1-B; E No. 1-C; G No. 1-A; Folias No. 
1-E and No. 1-G; and many others. We can furnish a welding wire or rod for any purpose and of any 
analysis required. 


PUT YOUR WELDING TROUBLES UP TO US Let us prescribe the filler best adapted for your 
requirements. We maintain a research department conducted by experts for the benefit of our customers. 
This service is FREE OF CHARGE. 


FLUXES—CASTOX, BRONZOX and ALUMINOX FLUXES when used with the corresponding non- | 
ferrous filler rod will keep impurities out of the weld and proraote thorough fusion. 


FREE trial samples of any product will be furnished upon request. A trial of any 


SWEDOX welding wires and rods can be supplied immediately from stock, conforming in all respects to: 
| 
| SWEDOX product will convince you of its superiority. Send for these samples NOW. 








CHICAGO, ILL. & DETROIT, MICH. | 
127 N. Peoria St. Warren &Bellevue | 
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Every Oxy-Acetylene and Electric Arc welder has undoubtedly felt the demand for a fire resisting compound 
which could be moulded into any desired shape. When building up metal around holes in castings, and where welding 
is necessary through a machined part, such as a bearing, much time and machining can be saved in addition to making 
a neater appearing job by employing such a compound. Carbon blocks and rods have their field, but it is very lim- 
ited. ‘“‘Welder’s Moulding Compound” can not only be used wherever carbon has been, but it has a much wider 
field. Moulds can be made for any missing lugs or parts and new ones cast that have all the appearance of having 
been machined. Aluminum parts may be “backed-up,” preventing the collapse. of the metal when heating, ° 

For aligning broken sections, whether large or small, the usual shimming process may be forgotten and much time 
saved by using this compound as a cushion for the work. It can be used in hundreds of different ways, over and 
over again—it don’t wear out. The wide-awake welder will appreciate its true worth. 


5-LB. CARTON, WITH MANUAL OF INSTRUCTIONS - - - $2.50 
Manufactured only by 


UNITED STATES WELDING CO., Inc., Minneapolis, Minn., U.S. A. 


MAKERS OF FAMOUS “U. S.”” WELDING AND CUTTING APPARATUS. 








THEY NEVER LEAK 
THE BEST BY TEST—ASK THE WELDER 
FAUSEK PATENTED protected seals on both tips and heads. Note that rings P and form the 


protecting ee. The tips remain tight while welding and are easily removed even though they 
become red hot. 


Our Jobber’s Proposition is Attractive. 


MODERN ENGINEERING CO. 


3411-13 Pine Blvd. ST. LOUIS, MO. 


| 
iz 
| 
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pounds, to an annual output capacity of 2,000 engines, the volume 
of business measured in dollars having exceeding $123,000,000 in 
one of their most prosperous years. 

While some were theorizing on the application of electric 
welding in locomotive work, and others were using it in a more 
or less experimental or half-hearted way, the Baldwin people 
under the leadership of their aggressive president, Samual M. 
Vauclain went right to the heart of the subject and immediately 
produced results that have no doubt added materially to the 
profits of his company, and to the economic value of locomotives 
to their purchasers. 

The system of electric welding in boiler construction had been 
so successfully standardized by the Baldwin people that they 
issued a booklet on the subject some time ago from which we 
quote the following: 


LAP SEAM , 
RIVETEO- 


MATERIAL, 
ror. 


-WELDED JOINT: 


SEAM RIVETED = SINGLE LAP 





Septembe: 


The value of current to be used to obtain the best ;. 
pends largely on the thickness of the plates to be we! 
boiler and firebox work the welding current varies {; 
175 amperes. 

Electric Welding in Locomotive Shops 

Electric welding is now very generally used in th 
building and railway shops of the United States, and is ; 
as a leading feature of economy. In boiler const; 
repair it insures steam-tight joints at seams and tube ¢; 
many cases it entirely eliminates riveted joints by 
direct union between the edges of the sheets to be j, 
latter feature is particularly useful in the constructi 
boxes and combustion chambers where the joints are su 
direct contact with flaming gases. Tube ends whe: 
the firebox sheet can be kept tight under all service « 
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Fig. 2—Comparison of Riveted Seams and Welded Joints with Tabulated Data. 


“Electric arc welding is the transformation of electrical energy 
into heat through the medium of an arc for the purpose of melt- 
ing and fusing together two metals. The metal to be welded is 
made one terminal of the circuit, and other terminal being the 
electrode. By bringing the electrode into contact with the metal 
and instantly withdrawing it about '4 inch, an arc is established 
between the two. AAs more heat is generated at the positive than 
at the negative terminal, the work to be welded is made positive.” 

The metallic electrode is used almost exclusively in locomotive 
work, the carbon electrode being used only for burning the sand 
out of the holes in steel castings, preparatory to burning out 
such holes with a metallic electrode, and for cutting purposes. 
The metallic electrode should be a mild steel wire showing on 
analysis about 0.18 per cent carbon, manganese not exceeding 9.5 
per cent and with only a trace of phosphorus, sulphur and silicon. 

It is very desirable that a short arc be used in welding in 
order that the metal being carried from the electrode to the work 
shall not be oxidized and thus produce a porous weld. In order 
to produce a short arc, the voltage across the are should be from 
20 to 30 volts, depending on the amount of current required. 


The methods of welding boiler joints are now so wel 
lished that positive results are assured as the process | 
beyond the experimental stage. Illustrations of these op 
are photographic records of actual accomplishments, and as 
are representative of the progress of the art. 

An important economy is found in the use of electri 
for the reclamation of castings and forgings showing minor 
fects or variations from dimension, and in the replacement 
worn surfaces on parts in actual service. Salvage of this 
acter means more than the direct saving in cost of material 
gain over time required for complete replacement is frequent! 
factor of greater economic importance. 

Locomotives to earn revenue must be kept as far as poss! 
in continuous service, long delays in the repair shop must 
avoided. By the use of electric welding many repairs are ma 
possible without complete dismantling or complete withdrawa 
from service: the revenue-earning value of the locomotive is ¢! 
considerably increased, 

The work that can be accomplished by electric welding 
so great and various a field that the scope of this article « 
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FOR ARC WELDING “I, Malleable Tron 
Stee 
Brass 


Bronze 
Monel Metal 


Specify 
WILSON WELDERS and “Golov-tipt” METALS 


WILSON WELDER & METALS CO. 132 King Street, New York, N. Y. 


Los Angeles Birmingham Montreal — 
— — Bartlesville, Okla. Baltimore San Francisco 
Philadelphia > Sees Chicago Spokane 
Dallas 





If you have to use the needle 
valves on your torch to regu- 
late your flame, don’t blame 


NON-FLASH 
the regulator for poor results ~ WELDER 
—get a TORCHWELD torch 


It Holds the Neutral Flame i l | [ | | 
=————r> 


TORCHWELD 





You have only to select the right tip for the pressure 
you want to use, set the regulator for that pressure, 
turn the needle valves wide open, and go ahead. There 


pee : EXTENSIONS ANY 
change in the mixture as the torch weneeepe Ross Ti saith 
heated; therefore, there is no change in the flame. It 75 DEGREE HEAD The occasional heavier ag %y possible 
. ANGL job can be handled much in the construction 
remains soft and neutral. Your welds are made better, 50° or 75° angle head more comfortably by of welding torches 
faster and with less effort. Torchweld construction optional. 50° head is de- using an extension like has been built 
‘ sirable for vertical or this to give more length. into the 
does it. Torchweld torches actually help the operator. overhead work. 75° for Mixture and performance TORCHWELD 
ordinary requirements. not affected. NON-FLASH 


You'll be interested in the “inside story’ of Torchweld construction, as told in our new catalog. 
It shows you in detail how our perfect mixing of gases is accomplished, how flashbacks are posi- 
tively prevented by being expelled by gas from the safety chamber, how careful selection of materials 
gives sturdiness and iong life, how leaks are eliminated, and how safety is assured in every touch. 

You'll be interested, too, in the completeness and the quality of the entire Torchweld line of 
apparatus. Just say “I want a copy of your new catalog.” It's free and you ought to have a 


TORCHWELD EQUIPMENT COMPANY 


FULTON & CARPENTER STS. CHICAGO, ILL. 











cover only a few of the usual operations. These are set forth 
by description, illustration and under detail headings : 


Patching Flue Sheets 


and mud-burned flue sheets in condition 
formerly requiring complete replacement are now readily repaired 
by electric welding and without removal from the boiler. The 
; damaged portion is cut out and a sufficient number of flues re- 
moved to allow the welding operator room to work on the inside 
as well as the outside of the sheet. A patch of new plate is 
clamped into the opening made by the removal of the damaged 
portion. A clearance of yy inch to % inch is allowed between 
the edges to be welded, and in this space a weld is made with 
the metallic electrode, first from one side and then’ from the 
other until a perfect union of the metal is accomplished. The 
patched sheet is then redrilled and the tubes refitted, making the 
locomotive again ready for service without the long delay inci- 
dent to applying an entirely new sheet. If desired, the flues 
y themselves can be welded into the flue sheet according to the fol- 
lowing general instructions: 


Welding Flues to Flue Sheet 
All flues should be thoroughly cleaned by sand blast before 


r welding. Old flues should be reset with standard expanding and 
beading tools. 


4 Cracked, warped 


In preparing new flues and newly pieced flues for welding, the 
sheet should be cleaned thoroughly by sand blast after the flues 
4 have been expanded and before the flues are beaded. After the 
E sheet is cleaned, the flues should be beaded without the use of oil 

or any other kind of lubricant. 


The welding operator should be held responsible for the sheets 
being perfectly cleaned before starting to weld. 

Welding should be done with the boiler filled with water. All 
iflues should be made perfectly tight before the welding is at- 
tempted. In case of new flues and newly pieced flues, the water 
should be put in the boiler after the flues have been expanded, 
and they should be made tight before they are beaded. All the 

‘ superheater flues should be welded first, starting with the top 
row. The remaining flues should be welded by starting at the 
top row and working downward. Each flue should be welded by 
starting at the bottom and welding up on one side and then on 
the other, completing the weld at the top of the flue. 


Welding one flue forms a deposit on the adjacent flue beads 
and sheet: before starting to weld one of these adjacent flues, 
all such deposits must be removed with a wire brush. 


While welding, the work should be watched very carefully by 
the operator, so that if there is any indication of improper fusing 
of the metal, it can be cut off immediately and rewelded. 

Flues should be welded with '4-inch wire. 

After welding, the joint should be tested by a hydrostatic pres- 
sure of 25 per cent in excess of the boiler pressure. If there is 
j any leakage, the weld should be cut off and the flue reset and re- 
} welded. 

Boiler Repairs to Locomotives in Service 
“| When removing welded flues, the old weld should be cut off 
and the sheet carefully prepared for the new flue. Rolling, ex- 
f panding and beading should be done by standard methods, after 
\ which the flue should be welded in and tested. If no welding 
machine is available at the point of repairs, the engine can be 
placed in service after the new tube has been set and beaded im 
the ordinary manner, the final operation of welding being left 
to the first opportunity. 

When welding cracks that occur between stay-bolts the bolts 
should first be removed and the cracks chipped clean with a 
diamond-point chisel. After welding is accomplished, the stay 
holes must be retapped and new stay-holts applied in the usual 
manner. 

Boiler check joints and other similar ground joints that have 
become so cut and pitted that they can no longer be ground to a 
surface can be readily repaired by welding. The bad spots can 
be cut out with a diamond-point chisel, the metal cleaned and a 
new surface built up for regrinding. 
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Training an Operator 
Training an operator usually requires comparatively shor; 
as any man of average intelligence can become a skilled 
in from three to six weeks of ‘conscientious practice. 
exercise consists of welding together scrap pieces of me: 
learn the correct manner of holding the electrode to 
proper arc between it and the metal to be welded. 


When practicing flue welding, the operator should us: 
piece of tube or a piece of sheet metal rolled to repr: 
flue. This can be inserted into a piece of plate represent 
flue sheet. The importance of cleanliness should be 
on the beginner: without clean metal perfect welds are imp 
of accomplishment. 


Following the proper instructions, the operator readi! 
ceives that the welding of boiler seams and flues is 4 
paratively simple process, and with confidence once gained 
becomes expert in the art. 


Welding Cast Iron—Electric Arc Method 

Doubtless most of our readers, who are interested in this 
ject know of the great value of welding broken locomot 
cylinders, and quite a few may recall the use of and g 
economies resulting from its use on the restoration of damag 
German ships in American ports during the late war, and « 

though this may not be news to some of our readers, w: 

that a review of the repairs made on damaged cylinders \ 
quite interesting to those who specialize in locomotive w 


The Germans have made great strides in the arts and scier 
particularly so in scientific investigation in nearly all branch 
of engineering subjects and great credit is due them for what 
they have contributed to the engineering world; and we might 
add that Dr. Goldsmith, who discovered and developed thermit 
welding, is entitled to special recognition on that score. 


In this particlar case, however, the Germans did not reckon wit! 
the resourcefulness of the American engineer and mechanic. Thx 
also shared in the belief, still held by what is becoming mor 
and more of a minority among the American engineers and m 
chanics, that cast iron could not be welded. Therefore, when th 
received instructions from Berlin to damage the machinery 
their ships they selected the parts which they believed could not 
be restored either by engineering science or Yankee ingenuity 
as was evidenced by the destruction of something like one hundred 
and eighteen essential parts of steam cylinders of the interned 
ships in the New York harbor. 


These engine cylinders were restored under the supervisio1 
of the Navy Department of the United States Government, mor 
than eighty major breaks being successfully repaired by the ele: 
tric welding process, the work being done in about one-tenth th« 
time and at about one-quarter the expense ordinarily required by 
other methods, the saving effected amounting to many hundreds 
of thousands of dollars. The best evidence that can be offered 
as to the satisfactory manner in which this work was completed 
would be to quote from the report of Commander Jessup, unde: 
whose direction the repairs were made. 


“Scleroscopic investigation of the structure of the welds shows 
only a very slight vein of hard cast iron at the line of weld, 
shot through with fingers of gray cast iron, while behind this 
area there was no heat effect whatever. The metal thus deposited 
was easily workable with hammer and chisel, file or cutting too! 
Another very important feature is that by the use of low voltag: 
and absolute automatic current control there is a minimum 0! 
heat transmitted to the parts to be welded, this being practicall) 
limited to a heat value absolutely necessary to bring the electrod« 
and the face of the metal to be welded into a semi-plastic state, 
thus insuring a perfect physical union, and in accomplishing this 
result neither of the metals suffers from excessive heat, and 
there is absolutely no necessity for preheating. Neither are ther 
any adverse results from shrinkage, following the completed work 
owing to a minimum amount of heat being transmitted to th: 
repair parts, thus avoiding the possibility of distortion of parts 
through uneven or excessive shrinkage strains that are very com 
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VACATION IS OVER 


So will be your Blowpipe troubles by using prep- 

erly constructed blowpipes. Our forty-years ex- 

perience has taught us how to make blowpipes for 

the varied kind of gases now produced. 

Try Our 

BLOWPIPES for Radiator repairing. 

BLOWPIPES for light brazing 

. BLOWPIPES for heavy brazing. 

BLOWPIPES for lead burning. 

BLOWPIPES for heating work to be welded 
by the oxy-acetylene process. 


Our catalog “BX” illustrates and describes them 
all. Ask for it. 


BUFFALO DENTAL MANUFACTURING CO. 
BUFFALO, N. Y., U. S. A. 











ators 
Help SELL Your Torches 


100% Efficient 


Cheapest in the End 


Federal Regul 








Improve 
Your 
Torches 
By Using 
“Federal’”’ 


Regulators 


“Ask for 
Catalog” 





FEDERAL BRASS WORKS 


3100 SOUTH KEDZIE AVENUE, CHICAGO 
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BRAND 


CALCIUM CARBIDE 


Is made from best grade of coke and 
lime. Scientifically treated in an elec- 
tric furnace so as to produce carbide of 
excellent quality and large gas yield. 


For ACETYLENE 
GENERATORS 


Sizes Packed in 
non-return- 
3%x2 
fe . able steel 
% 
2x drums con- 
1Y4x% taining 100 
x's, Ibs. net. 





Manufactured by 


Gas Tank Recharging Co. 


Works: Keokuk, lowa 
General Office: - Milwaukee, Wis. 


Distributed by 
Kansas City Oxygen Gas Company 


Manufacturers of Compressed Gases 
2102 Grand Avenue 


Kansas City, Missouri 
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mon where preheating is necessary or excessive heat is used for 
fusing metals.” 

From the foregoing it must be clear to any who might have 
been of doubtful mind, that the welding of these damaged 
cylinders was not only an important factor in winning the war, 
but saved many hundreds of thousands of dollars, and that electric 
arc welding played an important part in the field of marine en- 
gineering. 

Element of Doubt in Riveted Joints 

To those who may still feel some degree of reluctance in ex- 
tending the use of electric welding to boiler construction or re- 
pairs, and who may hold to the rather general belief of some 
time ago, that welded joints had hidden defects, while riveted 
joints were practically free therefrom, we would invite atten- 
tion to some rather striking and what we consider very convincing 
examples favorable to the welded joint. The Figs. 1 and 2 show 
a comparison of riveted and electric welded joints. In Fig. 1, 
actual examples of defects in the former method are shown, and 
comparison of the two methods in locomotive boiler construction 
is shown in Fig. 2. 

Comparison of Riveted Seam and Electric Welded Joint 

Fig. 1 shows first, plate 5x20 feet such as is ordinarily used 
in steel ship construction after it has passed through the operation 
of a punching machine, that punches 4,000 holes per day. In 
this particular instance there has been punched in this sheet 672 
holes, the weight of the punchings being about 135 pounds; next 
below is shown a plate of the same size which has been prepared 
for the electric welding process. Between the two plates may be 
seen a typical butt joint riveted seam such as is commonly used 
in ship construction, while below is shown an electric welded 
joint. 


The methods followed in the preparation of the first sheet and 
the assembly of the upper seam produces what is called an 85 
per cent riveted butt joint seam, while the lower one produces a 
190 per cent welded joint. 

The tabulated data at the right of Fig. 1 gives some salient 
points of interest. 

In a ship of five thousand tons for example, we find there are 
used in its construction 450,000 rivets and that there are ap- 
proximately 70,000 lineal feet of joint or seam. The weight of 
steel used in a ship of this size is 3,600,000 pounds; and assuming 
that the weight of metal used in laps, rivets, welts, etc., essential 
to the riveted seam at 8 per cent, then the amount of metal for 
this purpose would be 114 tons or 288,000 pounds. At 5 cents per 
pound, this metal would be worth over $14,000. Increased cargo 
space would result from the elimination of a large majority of 
these riveted seams and the substitution therefor of electric weld- 
ing would have a money value that should attract the attention 
of all efficiency engineers or managers. In a word, the riveted 
seam does not in all cases harmonize with modern engineering 
practices. 

Examples of Defective Workmanship, Riveted Seam Method 

Attention is invited to examples Fig. 1, A, B, C and D of 
defective workmanship in the construction of ships or other similar 
structures where the riveted seam method is employed. 

Example B shows where lead filling was applied, where the 
holes in the two sheets did not come even. In the particular case 
in question a ship was built by a concern in England, and after 
it had been in service a year or so it was brought in for certain 
repairs and while standing at the dock or wharf the building 
adjacent thereto was destroyed by fire, the flames reaching across 
and burning the woodwork of the ship and all of the paint from 
the sides of the plates. After the fire was extinguished, it was 
noticed that the ship was striped all over its sides next to the 
wharf with vertical stripes. Upon examination, it was found 
that these stripes were from melted lead with which the holes 
had been plugged up on the sides of the ship in its construction 
by riveters who found it easier to follow this method than to 
re-ream the holes and apply the rivets as they should be. 

To those who stick to the riveted seam for all purposes, and 
reject a welded joint on the grounds that it might be defective, 
this should serve as a striking object lesson. 


Comparison of Riveted Seams and Welded Joint. 

Fig. 2 shows very clearly an amount of superfluous. 
may be termed, unnecessary metal in the production of 
cent riveted seam as compared to what is necessary in p; 
a 100 per cent welded joint. 

The top view shows what is ordinarily termed a lap ; 
second view a welded joint, and the third view a butt join 
seam; the fourth view to the left being a butt joint rivet. 
with double welt strips inside and outside; while to th. 
this double welt seam is another electric welded butt joi: 

Referring to the tabulated data, it may be observed that 
there were built in the United States a total of 15,484 Ic 
boilers and tanks combined. Placing the weight of thes: 
at 60,000 pounds, and tanks at 15,000, the combined 
571,200,000 pounds. There were used in their construct 
proximately 28,655,000 rivets and if the percentage of meta 
sary in a riveted seam is as much as 12 per cent in lo 
boilers, and 6 per cent in tanks, then the weight of ext: 
necessary for these riveted seams amounts to over 61. 
pounds, and at 5 cents per pound, would cost more than $3,000.) 

Based on the above estimate as to the amount of metal 1: 
in riveted seams, this would be equal to the weight of 387 
motive boilers and 345 tanks, or a total of 1,220 units. T| 
is certainly an inviting one to those interested in modern efi 
methods. . 

The purpose of the foregoing is not to cast discredit 
mechanically honest riveted seams or joints, but to emphasi 
fact that riveted joints that look 100 per cent to the © 
sometimes dangerously defective, while from the standp 
quantity of material used they are certainly extravagant 
point of actual waste when compared to welded joints 


Electric Engineering 

Engineering in its last or final analysis consists of th 
cation of nature’s forces to the uses of man, and he that 
best adapt these forces to produce the greatest good to the g1 
number is by this same standard the greatest engineer 

Electricity in itself is not the product of inventive genius 
the result of discovery, it being one of nature’s forces 
Divine Providence provided for man and which lay, slumberii 
as it were, in nature’s great storehouse ages and ages await 
man’s advancement in the fullness of time to a higher plan 
he only had to simply tap this great source of power and | 
therefrom without money or price. 

All of the natural elements were in existence when Adam 
Eva were in the garden of Eden, and a few thousand \ 
later in the time of King Solomon and Julius Caesar, for the 
to have had telephones, electric bells, telegraph lines, automoli!: 
aeroplanes, electric trucks, electric railways and electric welding 
but man had not yet developed to a point where these for 
were essential to his existence or prosperity. 

The answer, or reason for this, however, is quite clear v 


we reflect that the great transportation chiefs of that perio 


amassed great fortunes, lived in luxury, gave the public all th 
wanted in the way of safe, and what they termed swift trans 


portation, at a satisfactory rate and were able to operate wit! 


prime movers that cost from only a few dollars to as lov 
about 2 cents each, while the compensation of employes 


less than 15 cents per day, that of many being less than 1 cent 
per day. Manifestly there was no incentive or necessity to sec: 


means of increasing net earnings from operations, or attain 
greater speed. 

It has long been known to engineers and also to mechan 
particularly the blacksmith and boiler maker, that there 's 


critical heat to all metals at which they may or may not be safc!) 


worked and this is particularly true as to steel, in fact it is st’! 


a watch word or slogan among the boiler-making fraternity, ' 


be sure and never attempt to flange a steel sheet or’ plate at ‘): 


“dangerous blue heat.” This is a danger signal which stands 


as a warning before the eyes of every boilermaker from 
time he takes up his occupation or profession until he ceases | 


follow it. The blacksmith is also trained in a similar way \\'t" 


respect to the critical heat at which metals can be proj” 
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-elded, and above everything else he has always been guarded 
against burning it or attempting to weld at a too low tempera- 
ture. yet in view of all of these facts and the additional in- 
‘ormetnell which comes to the users of electric welding through 
- xperience, Many continue to restore parts that are beyond repair 
and should be replaced with new material, consequently it is 
not strange that there are failures, which have a tendency to 
discourage the further introduction of the art. All of these 
features are, however, of easy solution. 

In summing up we wish to again refer to certain fundamen- 
tals essential to success. 

First: Any weldable metal can be welded with a system which 
employs proper heat values and proper current control together 
with a welding metal suitable for the work, and a competent 
welder. 

Second: With too high voltage, lack of current control, poor 
operator and general run of electrodes, simply called good iron, 
welds, made will abound with such defects as voids, craters, 
slag pockets and lumps crystalline in character, all or any of 
which render the weld defective. 

Third: Do not attempt impossible or unmechanical things no 
matter what kind or type of welding system is involved, for 
failure is sure to follow; and finally: 

[f any there be who feel that they have a monopoly of either 
welding or cutting, and have completely covered the field to the 
exclusion of all others, we beg to remind them of the fact that 
when Alexander the Great sat down and wept that there were 
“no more worlds to conquer,” he had only just scratched a little 
around the edges of the habitations of man. 


NESS SPOT WELDING MACHINE 

The H. J. Ness Mfg. Co., 305 Broadway, New York City, has 
recently announced a new type of electric spot welder, designed 
for operation on alternating current or adapted to the use of 
direct current by the means of a special device provided for this 
purpose. 

Location of the transformer is within 2 in. of the rear ends 
of the two horns, and midway between them, is one of the spe- 
cial features of this machine. It is claimed that by placing the 
transformer close to the electrodes the efficiency of the welder 
is increased since the current losses are lessened. It is also 
pointed out that an approximately uniform heat in the electrodes 
is obtained from making both leads about the same length. The 
standard machine will hold 30 gauge wire to 1/4 in. rod with a 
10 amp. fuse in the circuit. Sparking at this point is practically 
eliminated by using an oil dash-pot switch which makes for a 
longer life of the switch points, and reduces the lag between the 
switch and the electrodes. 


News of the Welding Trade 


_ Harold S. Card, Associate Editor of The Welding Engineer, 
is the proud father of a fine girl. Harold is doing well. 





E. S. Hurd, Chicago district manager for the Gibb Instru- 
ment Co., has been enjoying a long vacation on the coast of 
Maine, and is now back on the job. 

It is planned to hold the first meeting of the American 
Welding Society, Chicago Section, on Friday evening, October 
sth, Announcement of the program of the first fall meeting 
will soon be mailed to all Chicago members, and to others 
who are interested in the affairs of the society. 





M. Keith Dunham has recently returned to his office in 
Chicago after a month’s vacation trip in the northwest. 





The fall meeting of the American Welding Society is to 
to be held in Pittsburgh during the week of October 24th to 
28th. Complete details of the program are not yet available, 


but it is thought that there will be some very interesting 
sessions. 
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The Wire and Cable Works of the John A. Roebling Sons 
Co., Trenton, N. J., is to be enlarged by the addition of a 
new one story power house at Clinton Ave. 





W. J. Haywood is president of the Yale Welding Works, 
487 Grand Ave., New Haven, Conn., which has been formed 
to do electric and oxy-acetylene welding and cutting. 


E. L. Mills, sales manager of the Bastian-Blessing Co., 
when last seen was headed for the northwest carrying a high 
power bear gun, and accompanied by all the fox-terriers he 
could capture in his neighborhood. He has promised the Chi- 
cago Section of the American Welding Society a barbecue if 
he bags a bear. 

A recent visitor among the Chicago trade was Mr. John 
A. Dittmar, president of the Southern Welding & Machine 
Co., San Antonio, Texas. 

W. A. Slack, president of the Torchweld Equipment Co., is 
a proud possessor of a new Hudson coach. - He recently made 
a long trip to Indiana without accident, except that his new 
fenders were terribly dusty when he finished the return trip. 


Mr. W. L. Harris, of Mackey & Harris, Los Angeles, Calif., 
is spending a couple of weeks in Chicago this month arrang- 
ing for distribution in the middle west of the Nigg Bros. Elec- 
tric Arc Welder 





Classified Ads 


Help Wanted—75c per line, minimum 4 lines. 

Jobs Wanted—4 lines free. 

Other Ads—$1.00 per line, minimum 4 lines. 

Counted 8 words to line. Add 6 words for keyed address 








Position Wanted—Welding Foreman with 9 years’ expe- 
rience in gas and electric welding and cutting. Experienced on 
Aluminum, Cast Iron, Malleable Iron, Brass, Bronze and 
Steel. Can weld anything and willing to go anywhere. 
Address 92, care The Welding Engineer. 





DISTRIBUTOR WANTED—MAN CAPABLE OF OR- 
GANIZING AND HANDLING SALES FORCE FOR 
DISTRIBUTION OF ARC WELDING MACHINE. 
PREFER ONE FAMILIAR WITH ARC WELDING 
METHODS AND APPARATUS. THE MACHINE IS A 
NEW TYPE OF A. C. WELDER. HAS PROVEN ITS 
MERITS IN SERVICE AND SELLS FOR $350.00. 
HAVE ATTRACTIVE PROPOSITION AND PLENTY 
OF TERRITORY FOR LARGE SALES FORCE. _IN- 
TERVIEWS CAN BE ARRANGED IN CHICAGO 
UP TO SEPTEMBER 19TH. ADDRESS 93, CARE 
THE WELDING ENGINEER. 





Demonstrating Salesman—Sales experience unnecessary. 
Reply stating age, married or single, number of years’ ex- 
perience arc welding, with names of concerns worked for 
and class of work. Also state your 1easons why you think 
you are qualified for a demonstrating salesman’s job. Ad- 
dress 94,-care The Welding Engineer. 





WELDING FOREMAN 
Wanted—Thoroughly experienced welding foreman, capa- 
ble of competing with the best demonstrators. The above 
is wanted by a leading manufacturer of oxy-acetylene cutting 
and welding apparatus. Good position for competent man. 
Address P. O. Box 620, Philadelphia, Pa. 
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43 S. JEFFERSON ST. 
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BETTER PROFITS FOR YOUR WELDING SHOP 


Rough layers of metal on top of the weld give the appearance of sloppy work. Grind 
them off with a WODACK Portable Electric Grinder, then charge your customer for a 
first class job. Finished work means better satisfaction and better profits. You can do 


WODACK COMBINATION PORTABLE ELECTRIC DRILL AND GRINDER. 
Write for details about drilling and grinding the WODACK way. 


Mansfactured by Wodack Electric Tool Corporation 
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CURRENT WELDING LITERATURE 


FLAME MAKING AND REPAIRING—Papers on the practices 
followed in flame making and repairing on the Boston & Maine 
Railroad, the Central Railroad of New Jersey and the Delaware, 
Lackawanna, Western Railroad. The procedure followed in these 
various shops is described and illustrated.—Railway Mechanical 
Engineer, September. 

THE OXYGEN-HYDROGEN DIGEST—Bulletin published from 
time to time by the Gas Products Association, and mailed to users 
of oxygen and hydrogen. No. 1 contains digests of papers on such 
subjects as safety, service and new uses for welding processes. 


OXY-ACETYLENE TIPS—Monthly publication of the Linde Air 
Products Co., New York City. The August issue contains the fol- 
lowing collection of welding stories: Welding Blast Engine Cylinder 
Saves Six Weeks’ Delay—Imperfect Castings Once Scrapped Are 
Now Reclaimed.—Copper Expansion Joints in Large Dam are Oxy- 
Acetylene Welded—All Welded Mobile Kettles—Tests Certify Qual- 
ity of Welded Ammonia Piping—A New Field for Oxy-Acetylene 
Welding—The Meaning of Service to a Rubber Company—An Ex- 
ample of Service—Oxy-Acetylene Welding in Boiler Shop—Slotting 
Pipe by Oxy-Acetylene Cutting. 

WELDING MANGANESE STEEL TO ORDINARY RAILS—De- 
scription of an experiment made to see if switches and crossings 
can be made by depositing manganese steel on rails made of ordi- 
nary steel and grooved to receive the deposit of the metal. A coated 
wire containing nearly 14% manganese and slightly over 1% carbon 
was used. Three thin layers were deposited to make the total pad 
of added metal % in. thick. The experiment shows that there is a 
thin layer of martensite which cannot be avoided. Special methods 
which would result in giving the deposit a mechanical grip on rails 
recommended.—Revue de Metallurgie, July. 


OIL OXYGEN EXPLOSIONS—Emphasizing the danger of pro- 
ducing a combination of oxygen and oil or greasy matter. Several 
examples are given of accidents which were due to substituting 
oxygen for compressed air.—Acetylene et Soudure Autogene, June. 

OXYGEN—The story of the manufacture of oxygen by the process 
of liquefying air, going back to the first attempt to secure oxygen 
this way and comparing the various types of apparatus which have 
been perfected for the process.—Autogene Metallbearbeitung, May. 

AN INVESTIGATION OF AUTOGENOUS WELDING, by M. 
Piette—Speed of welding and the rate of gas consumption—remarks 
on the preparation of the pieces and the execution of the welds— 
selecting the torch for the job—selecting the filler rod—strengthen- 
ing welds—factors to be taken into account when classifying welds. 
—Revue de la Soudure Autogene—July and August. 

WELDING, CUTTING AND BRAZING PRACTICE, by David 
Baxter—Cylinder block welding jobs require varied degrees of skill 
and care, and in every case success is dependent upon the one 
fundamental principle of expansion and contraction of all metal 
when heated and cooled. Treatment of the subject is very ele- 
mentary, but it gives the garage mechanic knowledge of the various 
important thin which are to be observed if the block is to be 
restored exactly right.—American Garage and Auto Dealer, 
August. 

SPEED VERSUS GOOD WELDING, by R. G. Mason—Stressing 
the importance of doing a good job rather than doing a quick job. 
The use of too much heat in welding is poor economy, because it 
results in discomfort for the operator, too heavy a flame on the 
metal, probably burning of the metal and unnecessary gas con- 
sumption. There are many difficulties which can result from trying 


to rush a weld.—Journal of the A. W. S., August. 


ASBESTOS PAPER aa 


In rolls 36 inches wide weighing approximately 100 
pounds each. 





SLOWS UP COOLING PROCESS 


No obnoxious or injurious fumes. 


KEEPS DIRT OUT OF WELD. 


Manufactured by 


SALL MOUNTAIN COMPANY 


140 So. Dearborn Street Chicago, Ill. 
Eastern Office, Scranton, Pa. 


WELDING OVERHEAD WITH THE OXY- ACE 
FLAME. by C. J. Nyquist.—The author expresses the opi: 
certain classes of steel welding demand more real weldir 
and personal dependability than any other class of meta 
Overhead work requires thorough knowledge of heat dist 
and spread of welding material. Utmost care must be used 
handling of the welding rod. The idea that molten meta) 
blown on and driven into base metal is wrong. Better 
done with the soft flame. Forcing the weld forward r: 
overlapping and adhesion.—Journal of the A. W. S., Augu 

WELDING SMALL TANKS BY THE OXY-ACE’ 
PROCESS—Common designs for tank joints to meet vari: 
ditions. Necessity of penetration to the complete dept! 
seam, and complete fusion of the metal for the entire t} 
Designs and directions for several types of small tanks to 
by oxy-acetylene welding. Handy tables for figuring dime: 
Acetylene Journal, September. 


TAKING THE TORCH TO THE JOB, by David Baxter 
with which the shop owner may enlarge his activities a: 
dentally, his practice, by doing repair work in the field or 
pmeiees of the customers.—American Blacksmith & Moto: 
August, 





E. L. Wilson Hardware Company, 249 to 263 Liberty, 
Beaumont, Texas, manufacturers of shelf and heavy ha: 
oil well, mill and refinery supplies wishes to receive catal 
ering various lines of welding apparatus. 





A new warehouse has been established by The Linde Ai: 
ucts Company at the B. & M. Wharf, Portland, Maine, 
to give service to users of Linde Oxygen and Prest-O-Lite Ac 
lene in the state of Maine. A. W. Jordan, 11 Exchange St: 
will be in charge of distribution. 





The American Welding Industry is at present very wel! 
sented in England by the following prominent men in the ind 
try: A. Cressey Morrison, A. F. Jenkins, Lorn Campbell, 
Campbell, Jr. and F. M. Morehead. This information 
ceived on a card from Lorn Campbell, Jr., who states, “lL 
a mecca for Yankees.” 


It is reported that the appropriation of the Union Carb 
Carbon Corp., New York City, after increasing its plant equ 
ment in different parts of the country, is in excess of $5,000,000 
This includes the cost of erecting several new oxygen pro 
ing plants by the Linde Air Products Co. division 
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Machine that can taken to the work. We will do immovable 
jobs anywhere in world. Do you know any? Write for our 
plan to show actual e 00. 


& 
152-158 Jeliff Ave. ‘Tee Waverly 7802-7803 Newark, N. J. 


BOOKS ON WELDING 


Write for list of books on welding. 
If it’s in print we have it. 


THE WELDING ENGINEER 


608 S. Dearborn St. CHICAGO, ILL 
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WELDING RODS 


For Gas Welding For Electric Welding ROL-MAN 


Manganese 12.00 - 15.00% Carbon 1.00 - 1.45% 


ROL-MAN MANGANESE STEEL for MAXIMUM WEAR 


For TRACK WORK, MILLS, MINES, FURNACES, SMELTERS, 
CRUSHING, SCREENING & DREDGING PLANTS 


: A True High Manganese and High Carbon Product in Rolled Rods and Drawn Wire 
Presents Highest Abrasive Resistance and Maximum W earing Qualities 








Standard Sizes and Lengths Plain or Coated Samples on Request 


MANGANESE STEEL FORGE CO. PHILADELPHIA, PA. 























Superior Oxy-Acetylene Machine Company 
Hamilton, Ohio, U. S. A. 


Manufacturers of 





WELDING AND CUTTING TOKCHES, REGULATORS AND GAUGES, 
SPECIAL BRASS PARTS, WELDING AND CUTTING OUTFITS, 

CARBON BURNING AND LEAD BURNING OUTFITS, ELECTRIC DRILLS AND GRINDERS 
CAST IRON—STEEL—BRASS AND ALUMINUM RODS, HOSE, FLUXES AND GOGGLES, 
PEERLESS GENERATORS, as shown, are AUTOMATIC, equipped with the CELE- 

built in four sizes: BRATED SUPERIOR FEED. 

Carbide ce. ft, — 
apacity of gas rice GENERATE - 

c mes on t $100.00 TES gas for about $1.20 per 100-cu. ft, 
15-lb. 75 cu, ft. 110.00 B ies—L aid ; as 
sD. aon es 9-4 . soon ons Molds Post Builders Lead 
35-1b, 125 cu. ft. 150.00 ots—I ate urning Racks—Stencil Letters 

(Allowance on acetylene tanks) and Figures—Trucks—Preheaters. 
These Generators are PORTABLE, can be Re, 

moved from one place to another, weighing Write for complete catalog. 

about 135-Ibs. 








We repair all makes of Torches, Regulators and Gauges. 








Mattingly Safety 
Valves for Gas 
Welding & Cut- 
ting Equipment 
close _ instantly 
and automatically 
when the hose line 
fails from any 
cause. Fit any make of equipment. They pro- 
tect your Welder, your Regulators, your Prop- 
erty, your Business and reduce your Liabilities. 
Are you thus protected? Ask for literature. 


MATTINGLY AUTOMATIC VALVE/ CO. 
714 N. 2nd St., St. Louis, Mo. 


Extra Money 















Welding ‘Salesmen 


Experience has taught us that it is an easy 
matter to secure subscriptions to The 
Welding Engineer, when the attention of 
the right party is secured. 


Welders need good, authentic informa- 
tion about welding. We pay a liberal com- 
mission to Agents. 

Sell The Welding Engineer and The 
Welding Encyclopedia during your spare 
time, or as you call on the trade. 


WRITE TODAY FOR OUR PLAN. 


The 


Welding Engineer 
608 S. Dearborn St. 
Chicago 


a 














For Gases Charged at High Pressures 


WM. WHARTON, JR. & CO., INC. 
30 Church St., New York, N. Y. 





















A WELDING ROD HOLDER 


For the Oxy-Acetylene pag 
If you are selling welders’ supplies, keep a welding rod 
holders in stock. FEnere i is a growing demand My “this handy tool. 
Write for Prices and Samples. 


C. SORENSEN 


18 E. 16th Street, Chicago, Ill. 
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Welding Carbon Products 


Columbia Round Welding Carbons 
Columbia Welding Carbon Plates 
Columbia Welding Carbon Paste 
Columbia Welding Carbon Flour 








Our welding carbon products are designed especially 
for welding operations 





National Carbon Company, Inc. 


San Francisco, Cal. 























Cleveland, Ohio 
0 FOR CUTTING. WELDING, ETC. 


Quick shipment and low prices on oxygen, hydrogen, cylinders, 
valves, Rego welding and cutting torches, regulators, welding 
wire, cast iron and aluminum rods, fluxes, plain and armored rub- 


ber hose, asbestos pads and paper, goggles, etc. All equipment 
fully guaranteed. 


We are American pioneer manufacturers of oxygen. Write 
for catalog and prices. 


International Oxygen Company 


Main Offices: NEWARK, N. J. 
Branch Offices: New York, Pittsburgh, Toledo. 
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CAST IRON RODS 


MADE FROM PIG IRON 
(NO SCRAP USED) 
3.00 % —in Silicon ‘Gui kc pe weld) 


-60%—in Phosphorus (Result: Fluidity ) 
-02%—in Sulphur (Result: A clean weld) 


Our Rods the Best by Test. Also Rods, Wires and 
Fluxes for Welding All Other Metals 


Prices on Application 


Bierman- Everett Foundry Co.., 
133-153 So. 20th St., Irvington, N. J. 





Specify— 
“MOREY” 


A Moisture Proof Aluminum Flux 
Stable, Economical, Marvelous 





MOREY FLUX & CHEMICAL Co. 


Parkesburg, Penna. U.S.A. 
Est. 1912 


Inc. 1915 














QUASI-ARC SYSTEM 


We Manufacture: 
A. C. & D. C. Welding Sets 
Also Weldtrodes for 


Mild Steel 
High Carbon 
Manganese 
Cast Iron 


Gives Machinable Weld 


QUASI-ARC WELDTRODE CO., INC. 
Peekskill, New York 





L. W. 110 V. WELDER 
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Trade Mark 


GRIND Those 
Welds 
With 
STRAND 
Flexible Shaft Grinders 


Thousands in Use 


N. A. Strand Co. 


CHICAGO 
5001-5609 North Lincoln St. 









manufactures complete arc welding 
equipment for all welding and cutting 
purposes. Write for Leaflet 1826-B 
which describes this equipment in detail. 


Westinghouse Electric & Manufacturing Co. 
East Pittsburgh, Pa. 
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No. 511 
Welder’s Spectacle 


Manufactured by 


Chicago Eye Shield Co. 
2300 Warren Ave. Chicago 

















AIR REDUCTION SALES COMPANY 
on March 17, 1922 


The Oxyacetylene Rte om and Cutting products 
formerly manufactured by Davis-Bournonville Co. 
are now made and sold by Air Reduction Sales Co. 
under the trade name of “Airco-Davis-Bournonvilie”’ 
or “Airco-D-B.” 


(See-advertisement of Air Reduction Seles Co.) 


DAVIS-BOURNONVILLE COMPANY 
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Acetylene—at a Lower Cost 


With the Carbic Zenerator you do not even 
need a truck. It weighs only 200 lbs. when charged. 


Can be moved anywhere with ease and abso- ; 
lute safety. The Fire Underwriters’ list Carbic as 
standard. 





It will handle the big, jobs as well as the 


A cake of Carbic as small, and it is economical, for acetylene from Car- 


taken fromthedrum 3 
—convenient and bic cake costs but one-half’ as much as compressed 
clean. 


acetylene, and there is no returnin3, of cylinders. 


In addition to these essentials, Carbic has 
many other distinct advantages. Let us tell you more 
about the Carbic System for your work. 





A partly used cake The Carbic line is complete, including Zener- 
f Carbi “Good 

Se a ella : ators, torches, regulators and all other necessary 
se ° , apparatus and accessories. 


Carbic Manufacturin3, Company i 


DULUTH, MINN. BOSTON, MASS. NEW YORK, N. Y. CHICAGO, ILL. 
Factory and General Office 27 School St. 141 Centre St. 565 W. Washington Blvd. i 
ATLANTA, GA. CHARLOTTE, N. C. KANSAS CITY, MO. EL PASO, TEX. 
169 Haynes St. W. 9th St. & So. Ry. 1411 St. Louis Ave. 412 Myrtle Ave. 
DENVER, COLO. NEW ORLEANS, LA. DALLAS, TEX. 
Hendrie & Bolthoff M. & S. Co. Woodward, Wight & Co. Briggs-Weaver Machinery Co. 


Warehouses and Representatives in other principal cities. 


Carbic Cakes save money, time and patience, and yield a purer jas 
















COMBINATION TORCH 
CUTS and WELDS 


As effectively as separate torches 













Cuts 24 inches thick 
Welds heaviest jobs 


\ / _ 
\ “Tp “te SAVES 





YOU MERELY CHANGE 
THE TIP 





f| REGULATOR 
OVERCOMES FAULTY PRESSURE 





Facilitates Welding and Cutting 


. Built of Forged Bronze—Tensile Strength over 50,000 Pounds 
i The same Regulator for Welding and Cutting — and all Gases 


Seats with instead of against pressure 





30 lbs. CARBIDE PORTABLE GENERATOR 
Automatically makes your acetylene gas at 
approximately lc a cubic foot 





Equivalent to 150 cubic foot cylinder of gas 





Uses Commercial Carbide—procurable every- 
where 


Has no clock motor or gears 
















Steel body welded throughout 
Weighs 200 pounds 


A full line of apparatus. 
Acetylene Generating and Compressor Plants. 

















a) THE ALEXANDER MILBURN COMPANY €; 


BALTIMORE, MD. 


A ly. . 
uG ge i; New York: Philadelphia Pittsburgh ” caves San Francisc > ®) io 
i es, SS 
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